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1.0  INTRODUCTION 

1.1 BACKGROUND 

This Remedial Action Monitoring Plan (RAMP) was prepared by Tetra Tech NUS, Inc. (TtNUS) for the 

Southern Division, Naval Facilities Engineering Command (SOUTHNAVFACENGCOM) under Contract 

Number N62467-94-D-0888, Contract Task Order (CTO) 0057.  This RAMP addresses monitoring 

requirements associated with the groundwater extraction and treatment system at the Naval Industrial 

Reserve Ordnance Plant (NIROP) in Fridley, Minnesota.  The extraction and treatment system includes 

Phases I and II of a remedial action plan for groundwater [Operable Unit (OU) 1], as defined in the 

Record of Decision (ROD) for Groundwater Remediation (USEPA, 1990). 

 

The ROD was signed in September 1990 by representatives of the United States Navy (Navy), the U.S. 

Environmental Protection Agency (USEPA) Region 5, and the Minnesota Pollution Control Agency 

(MPCA).  The remedial action specified in the ROD called for the hydraulic containment and recovery of 

all future migration of contaminated groundwater from the NIROP and the recovery, to the extent feasible, 

of contamination downgradient of the NIROP.  The selected remedy included the installation and 

operation of groundwater containment and extraction wells with a two-phased plan for disposal of 

groundwater from the well system.  Contaminated groundwater located off-site and downgradient of the 

NIROP in Anoka County Park is currently being allowed to naturally dissipate, but this approach is 

currently under review and evaluation. 

 

Under Phase I, groundwater from the extraction system was discharged to an existing sanitary sewer 

system for treatment at a local wastewater treatment facility.  Under Phase II, a groundwater treatment 

system was constructed and is being operated to provide longer-term groundwater treatment.  Treated 

groundwater from the on-site treatment facility is discharged to the Mississippi River through a National 

Pollutant Discharge Elimination System (NPDES)/State Disposal System (SDS) permitted outfall (Outfall 

002) (MPCA, 1996). 

 

The groundwater extraction system and pretreatment facilities began operating in September 1992.  

Monitoring of these facilities and associated monitoring wells has been performed since startup according 

to the procedures described in the Remedial Action Work Plan for Groundwater Remediation (RMT, 

1995a) that was approved by the USEPA and the MPCA.  This document was developed to update and 

replace the 1995 document. 
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As required by the ROD, an evaluation of the effectiveness of the groundwater extraction system in 

achieving hydraulic containment of contaminated groundwater from the site during the initial 90-day 

operating period was submitted to the USEPA and the MPCA in December 1992 (RMT, 1992).  The 

evaluation concluded that additional groundwater extraction well(s) would be needed to achieve effective 

hydraulic containment.  A work plan for upgrading the original extraction system was prepared (RMT, 

1995b) and approved by the USEPA and the MPCA.  Two additional extraction wells were installed and 

placed into operation in June 1995.  At that time, the combined groundwater extraction system consisted 

of six wells. 

 

The concentrations of trichloroethene (TCE) and other volatile organic compounds (VOCs) in the 

combined discharge from the extraction wells decreased significantly since startup in 1992.  The 

concentrations decreased to levels where pretreatment of groundwater was no longer needed to comply 

with the Metropolitan Council Environmental Services (MCES) discharge limits.  With the approval of the 

MCES, the pretreatment system was shut down in March 1995, and the combined discharge from the 

extraction wells was transferred directly to the sanitary sewer. 

 

Construction of the Phase II on-site groundwater treatment facility began in September 1997 and was 

completed and the facility began operation in December 1998.  The discharge to the MCES sanitary 

sewer system has been stopped, and treated groundwater from this facility is now discharged to the 

Mississippi River through Outfall 020 (NPDES/SDS Permit MN0000710).   

 

A five-year review of the selected remedy for groundwater outlined in the ROD was signed in September 

1998 (USEPA, 1998).  A second five-year review was signed in October 2003 (USEPA, 2003).  The most 

recent five-year review recommended the continued operation, maintenance, and upgrade (if necessary) 

of the groundwater containment and recovery system, with eventual on-site treatment and discharge of 

treated groundwater in accordance with the NPDES/SDS permit.  The Navy achieved on-site treatment 

with the construction and operation of the on-site treatment facility.  Concerns from the five-year review 

are listed below: 

 

• Modifications to the extraction system were designed and implemented to address capture of 

contamination at the NIROP Fridley compliance boundary, thereby prohibiting further migration of 

contaminants into Anoka County Park.  In June 2001, the extraction well system was upgraded to 

more effectively capture and contain contamination at the NIROP Fridley compliance boundary 

(TtNUS, 2002).  The system upgrade included the installation of four new extraction wells (AT-7, 

AT-8, AT-9, and AT-10) and the shutdown and abandonment of three wells (AT-1, AT-2, and AT-4).  

Therefore, there are a total of 7 extraction wells operating under the current remedial system. 
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• Wells were installed downgradient of Anoka County Park at location AT-3A in order to monitor the 

downgradient impact at this site.   

 

• Data gaps that existed in the monitoring network were closed with the installation of additional 

groundwater monitoring wells in 1995.  The data gaps will continue to be evaluated on an annual 

basis in the annual monitoring report (AMR).  Between the 1998 five year review and March 2003, the 

Navy provided interim RAWP updates as the partnering team resolved all outstanding issues, to 

enable completion of each year’s AMR. 

 

• Investigation of the Anoka County Park indicated that contamination west of East River Road was not 

attributable to any source contamination located in Anoka County Park. 

 

• The MPCA conducted a surface water assessment using the new groundwater sampling information 

and groundwater modeling information to determine if surface water standards and criteria were 

exceeded.  It was determined that groundwater contaminant concentrations in the compliance wells 

have not significantly improved since the 1998 five year review.   

 

• The five-year review also recommended that the Navy determine what could be done to significantly 

reduce residual groundwater contamination in Anoka County Park.  The Navy was also to determine 

if a response action would enhance the effectiveness of the selected remedy on residual groundwater 

in Anoka County Park.  The selected action, enhancement of in-situ bioremediation using vegetable 

oil, is currently being performed by the Navy in cooperation with the USEPA and MPCA. 

 

1.2 PURPOSE AND SCOPE 

The purpose of this RAMP is to fulfill the requirements of the Federal Facility Agreement (FFA) for the 

NIROP dated March 1991 and signed by the USEPA Region 5, the Navy, and the MPCA. 

 

The scope of this RAMP addresses the monitoring requirements associated with the selected remedy in 

the ROD for groundwater remediation.  These monitoring requirements include the following:  evaluation 

of the overall groundwater extraction and treatment system, evaluation of the potential for contamination 

from upgradient sources, compliance with NPDES/SDS permit requirements, and evaluation of impacts to 

the Mississippi River from the indirect discharge of contaminated groundwater.  The RAMP does not 

address monitoring requirements related to operation and maintenance of the groundwater treatment 

facilities.  An Operations and Maintenance (O&M) Manual (Morrison Knudsen Corporation, 1999) for the 
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groundwater treatment facility contains information about sampling and analysis requirements for the 

sanitary sewer discharge and air emissions.   

 

The probable primary source area is the East Plating Shop.  Remedial actions should be implemented in 

that target this area because significant mass removal and/or destruction in the source area will provide 

substantial benefits to the downgradient groundwater.  Groundwater extraction and treatment activities 

will limit the spread of contamination, but will not eliminate the source.  Therefore, source 

removal/depletion/destruction is the key to successful completion of groundwater remediation activities. 

 

The following documents and data form the basis for the scope of the monitoring program approach and 

details presented in the RAMP: 

 

• ROD for Groundwater Remediation, Naval Industrial Reserve Ordnance Plant, Fridley, Minnesota 

(USEPA, 1990). 

 

• Five Year Review Report (USEPA, 1998). 

 

• Five Year Review Report (USEPA, 2003). 

 

• Remedial Investigation Report for the Remedial Investigation/Feasibility Study at the Naval Industrial 

Reserve Ordnance Plant, Fridley, Minnesota (RMT, 1987). 

 

• Addendum to the Remedial Investigation Report for the Remedial Investigation/Feasibility Study at 

the Naval Industrial Reserve Ordnance Plant, Fridley, Minnesota (RMT, 1988a). 

 

• Feasibility Study Report for the Remedial Investigation/Feasibility Study at the Naval Industrial 

Reserve Ordnance Plant, Fridley, Minnesota (RMT, 1988b). 

 

• Addendum to the Feasibility Study Report for the Remedial Investigation/Feasibility Study at the 

Naval Industrial Reserve Ordnance Plant, Fridley, Minnesota (RMT, 1988c). 

 

• NPDES/SDS Permit MN0000710 (MPCA, 1996). 

 

• Annual Monitoring Report (AMR) (submitted annually, TtNUS). 
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• Various correspondence and telephone discussions among the MPCA, USEPA, Navy, United 

Defense L. P. (UDLP), and TtNUS. 

 

1.3 QUALITY ASSURANCE 

The USEPA requires that all environmental monitoring and measurement efforts mandated or supported 

by the USEPA participate in a centrally managed quality assurance (QA) program.  Any party generating 

data under this program has the responsibility to implement minimum procedures to ensure that the 

precision, accuracy, completeness, comparability, and representativeness of its data are known and 

documented.  To ensure that the responsibility is met uniformly, each party must adhere to a written 

Quality Assurance Project Plan (QAPP) covering each project it is to perform. 

 

A QAPP that presents the organization, objectives, functional activities, and specific QA and quality 

control (QC) activities associated with this RAMP is provided in Volume II of the Remedial Action Work 

Plan (RAWP). 

 

1.4 CONTENTS OF RAMP 

The contents of this RAMP are as follows: 

 

• Section 1.0 Introduction 

• Section 2.0 Site Characteristics 

• Section 3.0 Groundwater Extraction and Treatment Facilities 

• Section 4.0 Groundwater Monitoring 

• Section 5.0 NPDES/SDS Effluent Monitoring 

• Appendix A NPDES/SDS Permit and MCES Industrial Discharge Permit 

• Appendix B Well Selection Meeting Notes 

• Appendix C MPCA Risk Based Site Characterization and Sampling Guidance 

• Appendix D Field Forms 

 

The information provided in Sections 4.0 and 5.0 and Appendix B of the QAPP address field sampling 

procedures. 
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1.5 UPDATES 

The Navy intends to incorporate modifications to the proposed list of monitoring wells, the frequency of 

sampling, and the analyte list for the next year to be reported in each year's AMR.  The MPCA and 

USEPA will review the proposals, and once agreement is reached, this RAMP will be modified to support 

the modifications.  The RAMP may be amended by letter report until this becomes unmanageable, at 

which time a revised RAMP will be issued. 
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2.0  SITE CHARACTERISTICS 

This section contains a brief description of general site characteristics.  Additional descriptions can be 

found in the AMRs and the Remedial Investigation (RI) and Feasibility Study (FS) Reports. 

 

2.1 SITE LOCATION AND DESCRIPTION 

The NIROP Fridley is located in the northern portion of the Minneapolis/St. Paul Metropolitan Area within 

the city limits of Fridley, Minnesota (Figure 2-1).  Advanced naval weapons systems are designed and 

manufactured at the NIROP.  The northern portion of the facility is government-owned and operated by a 

private contractor (UDLP – Armament Systems Division), and the remainder of the facility is owned and 

operated independently by UDLP.  The site owner and occupants are likely to change in the future.  The 

government-owned portion of the facility constitutes what is referred to as the NIROP Fridley site. 

 

The site comprises approximately 82.6 acres, most of which is covered with buildings or pavement.  The 

site is situated on a broad, flat glacial drift terrace that is approximately 30 feet above and 2000 feet east 

of the Mississippi River. 

 

Adjacent land use is commercial and light industrial to the north, industrial to the south, recreational to the 

west, and commercial/light industrial (including railroads) to the east. 

 

Natural resource use in the area consists of recreational activities in the Anoka County Riverfront 

Regional Park (Anoka County Park) that is directly across East River Road from the NIROP site and 

adjacent to the Mississippi River.  Use of these resources does not result in access to the NIROP Fridley 

site, which is highly restricted by the Department of Defense.  No federal or state freshwater wetlands are 

located within 1 mile of the site.  No critical habitats of endangered species or national wildlife refuges 

have been identified near the site. 

 

2.2 SITE HYDROGEOLOGY AND GROUNDWATER FLOW 

The NIROP Fridley site is underlain by an unconsolidated sand and gravel aquifer that overlies a bedrock 

aquifer.  The water table is 20 to 25 feet below the ground surface in the unconsolidated aquifer, which 

has a saturated thickness of approximately 100 feet.  A discontinuous clayey glacial till layer is present at 

various depths below the ground surface.  The underlying bedrock consists of Prairie du Chien Dolomite 

and Jordan Sandstone, which are referred to as the PCJ aquifer.  The basal unit of the St. Peter 

Sandstone that overlies the PCJ aquifer across the northern portion of the site acts as a confining layer 
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where it is present.  Where it is absent, the unconsolidated aquifer is hydraulically connected to the PCJ 

aquifer.  Groundwater flow in the unconsolidated aquifer is generally from the northeast to the southwest 

across the site toward the Mississippi River.  The groundwater containment and extraction system has 

altered the groundwater flow characteristics. 

 

The City of Fridley owns and operates a backup potable water supply well (Fridley Well No. 13) that 

draws water from the PCJ aquifer immediately north of the NIROP site.  The total population served by 

groundwater within a 3-mile radius of the site is approximately 29,000 residents.  Three on-site production 

wells that are completed in the PCJ aquifer are no longer in use.  There are no groundwater supply wells 

or downgradient users between the Facility and the Mississippi River. 

 

The City of Minneapolis Water Treatment Plant intake, which draws water from the Mississippi River, is 

located less than 1 mile downstream from the NIROP site.  Approximately 500,000 people are served by 

this treatment plant. 

 

2.3 GROUNDWATER QUALITY 

Groundwater in portions of the unconsolidated aquifer beneath the NIROP Fridley contains VOCs.  The 

VOCs detected in 2003 are listed as follows (from greatest frequency detected to least detected): TCE, 

cis-1,2-dichloroethene (cis-1,2-DCE), trans-1,2-dichloroethene (trans-1,2-DCE), 1,1-dichloroethane 

(1,1-DCA), tetrachloroethene (PCE), 1,1-dichloroethene (1,1-DCE), and vinyl chloride.  The 

concentrations vary widely across the site; however, TCE has been detected more frequently and at 

higher concentrations than any other VOC.  TCE is therefore assumed to be the primary indicator 

parameter for monitoring contamination and the remedial system at NIROP Fridley (TtNUS, 2002).  

Results of laboratory analyses of samples collected from groundwater monitoring and extraction wells 

during each calendar year are presented and discussed in the AMR that is issued each year. 

 



- -_ . i-_._-_ ...*. 

- I -  
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3.0  GROUNDWATER EXTRACTION AND TREATMENT FACILITIES 

3.1 GROUNDWATER EXTRACTION SYSTEM 

The groundwater containment and extraction system consists of seven pumping wells and related piping 

and appurtenances.  A site plan showing the approximate locations of the extraction wells and associated 

facilities is shown in Figure 3-1. 

 

The extraction wells are identified as well numbers AT-3A, AT-5A, AT-5B, AT-7 AT-8, AT-9, and AT-10.  

Wells AT-3A, AT-5A, and AT-5B were located and constructed to contain and extract contaminated 

groundwater along the southwestern portion (downgradient) of the NIROP site.  Wells AT-7, AT-8, AT-9, 

and AT-10 were located and constructed to extract contaminated groundwater along the southwestern 

portion (downgradient) of the NIROP site.  It should be noted that some contaminated groundwater 

migrated past and beyond the capture zone limit of the extraction wells during the shutdown periods.   

 

A schematic diagram showing the components of the groundwater extraction and treatment facilities is 

shown on Figure 3-2.  The discharge from each of the seven extraction wells is routed via separate 

pipelines to a Control House located near the security fence on the western side of the plant.  

Instrumentation provided at the Control House includes a flow rate indicator and a flow volume totalizer 

for each extraction well discharge.  The combined discharge from the seven extraction wells flows via a 

single pipe to a Treatment Building located near the Control House.  Sampling ports are located on the 

piping for each extraction well and on the combined discharge to the Treatment Building. 

 

3.2 GROUNDWATER TREATMENT SYSTEM 

The construction of the treatment system involved the adaptation of the former pretreatment system and 

the installation of additional process equipment to ensure that NPDES discharge permit requirements are 

met. 

 

The major components of the treatment system include a feed system, air stripping units, and an effluent 

system (Figure 3-2).  The feed system consists of an equalization tank to collect the groundwater pumped 

from the extraction well system and feed pumps to convey the groundwater from the equalization tank to 

the air strippers.  Four low profile, tray-type air strippers are operated in parallel.  The effluent water flows 

by gravity to the effluent sump, and the exhaust air is vented to the atmosphere.  Effluent pumps convey 

the treated water from the effluent sump to an existing 72-inch diameter storm sewer that discharges to 

the Mississippi River through NPDES/SDS Outfall 020. 
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There are no air emission controls for the air strippers.  In 2001, the anticipated changes to the air 

emission rates (AERs) for the groundwater treatment facility were assessed (CH2MHILL, 2001).  

CH2MHILL determined that the emission rates from the GWTF operation are within the site-specific 

AERs.  Regulatory requirements have been met.  Site-specific AERs are emission rate limits that ensure 

that maximum off-site ambient air impacts are below regulatory-defined allowable off-site concentrations 

(i.e., increased cancer risk to the public of 1E-05).  Site-specific AERs were calculated for carcinogenic 

compounds that could potentially be emitted from operation of the groundwater treatment facility.  The 

approach involved using the USEPA-approved Industrial Source Complex Short-Term, Version 3 

(ISCST3) (Revision 2) atmospheric dispersion model to “back model” from the maximum allowable off-site 

impact to annual average site-specific AERs.  The site-specific AERs and the maximum groundwater 

production rate were then used to calculate maximum allowable concentrations for groundwater entering 

the treatment facility.  In this manner, groundwater concentrations were used to predict air emissions so 

that measurement of air emissions was not required.  The conservatively estimated allowable 

groundwater contaminant concentrations were all well above measured groundwater concentrations.  

Therefore, no emission control measures were required for operating the groundwater treatment facility.  

Samples of the air stripper influent and effluent were collected during start-up of the groundwater 

treatment facility to confirm that site-specific AERs were met.  Additional samples of influent and effluent 

are to be collected to meet NPDES permit requirements (Appendix A).  To date, AERs have not been 

exceeded. 

 

It is possible that the extraction well system will be modified in the future.  Any system modifications are 

subject to permit approval and can result in permit modifications.  These permit modifications could result 

in modified AERs. 
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4.0  GROUNDWATER MONITORING 

4.1 OBJECTIVES 

The objective of groundwater remediation is to ultimately restore groundwater quality to Safe Drinking 

Water Act (SDWA) Maximum Contaminant Levels (MCLs).  The constituents to be monitored and their 

respective MCLs are provided in Table 4-1.  The objectives of groundwater monitoring are as follows: 

 

• Evaluate the ability of the groundwater extraction system to effectively contain downgradient 

migration of contaminants and provide water quality improvement. 

 

• Assess the potential for contamination from on-site sources and upgradient (off-site) sources. 

 

• Evaluate air stripper emissions to the atmosphere (pending development of a DQO). 

 

• Evaluate whether the remedies comply with the ROD. 

 

• Evaluate whether the remedies are protective of human health and the environment. 

 

• Evaluate the progress of the remedies in achieving the goals specified in the ROD. 

 

• Evaluate whether project permits are met. 

 

• Evaluate the relative contaminant concentrations along the groundwater flow path in relation to the 

following: upgradient groundwater conditions, known and potential source areas, capture and non-

capture of the groundwater contaminant plume, residual contamination beyond the effectiveness of 

the capture of the remedial system and discharge to the river, and vertical head relationships and the 

potential flow of contaminants from one aquifer interval to another. 

 

• Evaluate whether the adjacent UDLP site is contributing some contamination to the southern portion 

of the study area (MPCA has advised Navy that MPCA does not endorse any representations of the 

data regarding NIROP versus UDLP contamination in specific wells at this time). 
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• Install additional monitoring wells and perform lithology studies in the East River Road median to 

provide data with which to better delineate extraction well capture zone extents and resolve the 

potential bypass issue. 

 

The objectives for the monitoring system have been further refined based upon the data quality objectives 

(DQOs) decision-making process that was executed by the NIROP Partnering Team.  Meetings held in 

March 19-23, 2001, July 17-19, 2001, and March 6-7, 2002 were used to better define the objectives and 

formal decision-making process for the site.  As determined in these meetings “Problem C: Groundwater 

Monitoring for Overall Contamination at NIROP” defines six problem statements/decision rules which 

should be addressed, at least in part, by groundwater monitoring at this site.  The topics addressed by the 

problem statements/decision rules are generally listed below:   

 

• Topic 1: Determination of capture system performance. 

 

• Topic 2: Determination of contaminant concentrations at Mississippi River compliance wells. 

 

• Topic 3: Determination of change in the plume shape, size, and location. 

 

• Topic 4: Determination of contaminant concentrations relative to surface water and groundwater 

standards 

 

• Topic 5: Determination of capture system performance, evaluation of system modifications, 

evaluation of alternative approaches, evaluation of technical impracticability, and/or alternative 

concentration limit (ACL). 

 

• Topic 6: Determination of practicability of the remedy and evaluate an ACL. 

 

Air stripper emissions to the atmosphere are evaluated using site-specific AERs established to ensure 

that maximum off-site ambient air impacts are below regulatory-defined allowable off-site concentrations.  

Table 4-2 presents the allowable air concentrations, AERs, and allowable groundwater concentrations.  

The allowable groundwater concentration is the level that will not cause the allowable air concentration to 

be exceeded, based on modeling. 
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4.2 MONITORING LOCATIONS AND FREQUENCIES 

The selection of groundwater monitoring locations was designed to meet the objectives listed in Section 

4.1.  The monitoring wells and sample frequency selected to meet these objectives were selected during 

the NIROP Partnering Team Well Selection Meeting (DQO Meeting) held March 6-7, 2002 (Appendix B).  

Figure 4-1 shows the locations of all monitoring and extraction wells at the site.  Table 4-3 lists the wells 

being sampled for monitoring groundwater chemical characteristics by aquifer, and Table 4-4 lists the 

intended data uses of analytical results from the monitoring wells.  The water level monitoring network 

includes all of the existing on-site and off-site wells (e.g., Anoka County Park) shown on Figure 4-1 (see 

Section 4.3.2.1).   

 

One additional well is included in the RAMP to address issues not directly related to containment.  Fridley 

Well No. 13, which is currently not in use, is sampled to confirm that the potable water supply from this 

well will remain unaffected by groundwater contamination from the site. 

 

The sample frequencies are tabulated on Table 4-5.  The extraction wells are sampled on a semi-annual 

basis in April and October.  Monitoring wells are sampled on a frequency that varies significantly from 

quarterly, semi-annually, annually, biennially (occurring once every two years), to once every five years.  

Table 4-5 details the frequency of sampling each individual well in the monitoring network.  Wells 

sampled quarterly are to be performed as part of the Vegetable Oil Injection treatability study.  Wells 

sampled semi-annually should be sampled concurrently with the extraction wells, in April and October.  

Wells sampled annually or less frequently should be sampled in October of a given year, concurrent with 

the extraction of the other monitoring wells. 

 

4.3 SAMPLING PROTOCOL 

4.3.1 Preparation 

4.3.1.1 Analyses, Bottleware, and Preservation Requirements 

All groundwater samples will be analyzed at a laboratory for VOCs and analyzed in the field for pH, 

specific conductance, turbidity, and temperature.  The specific VOCs and associated practical 

quantitation limits (PQLs) are provided in Table 4-6.  Please note that the eight chemicals of concern 

(COC) identified on Table 4-6 are the only chemicals which will be analyzed.  The chemicals selected 

include TCE and its degradation (daughter) products, as well as other chemicals historically detected at 

the site.  This list was approved by the NIROP Partnering Team during DQO meetings (see Section 4.1 

for more information).  Laboratory-supplied sample containers and preservatives are to be used for all 
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groundwater samples.  Table 4-7 provides a summary of the sample analyses, sample containers, 

preservation methods, holding times, and analytical methods. 

 

Additional information on sample containers and preservation is provided in Appendix C. 

 

Table 4-7 is in agreement with MPCA guidance in Appendix C.  If any information is contradictory, 

sampling will be conducted in accordance with MPCA guidance in Appendix C. 

 

4.3.1.2 Purging and Sampling Equipment 

The sampling techniques for all groundwater monitoring associated with the groundwater extraction and 

treatment system evaluation at the NIROP will be consistent.  The groundwater monitoring wells will be 

purged until stabilized and sampled using a submersible pump.  This is discussed in greater detail in 

Sections 4.3.2.2 and 4.3.3.1.  The extraction wells are continuously pumped; therefore, additional purging 

or stabilization tests will not be required.  Groundwater extraction wells will be sampled from taps in the 

Control House.  Fridley Well No. 13 will be purged until the field parameters (See Section 4.3.1.1) 

stabilize, then it will be sampled by City of Fridley employees.  This well will be sampled from a sampling 

tap in the building housing the well. 

 

4.3.1.3 Quality Assurance for Field Procedures 

Particular care will be exercised to avoid the following common ways in which cross contamination or 

background contamination may compromise groundwater samples: 

 

• Improper storage or transportation of equipment. 

• Contaminating the equipment or sample bottles on site by setting them on or near potential 

contamination sources such as uncovered ground, a contaminated vehicle, or vehicle exhaust. 

• Handling bottles or equipment with dirty hands or gloves. 

• Inadequate cleaning of well purging or sampling devices. 

• Placing equipment directly onto the ground surface. 

 

Field QA samples and procedures used to evaluate the potential for cross contamination are described in 

Section 4.3.3. 
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4.3.1.4 Decontamination, Storage, and Transport of Equipment 

It is important not to contaminate or alter the sample during collection.  Sampling equipment will be pre-

cleaned or dedicated and will only be used to collect samples at one location.  Clean outer garments will 

be accessible to field personnel in an area free from potential contamination.  Water, laboratory-grade 

soap, and paper towels will also be kept in a clean location for both regular clean-up and emergency use.  

Field personnel will wash and dry their hands and all exposed surfaces before leaving the contamination 

reduction zone.  Used paper towels will be placed in the disposal bag.  Sample bottles will be pre-cleaned 

by the manufacturer. 

 

Decontamination of sampling equipment is essential to prevent cross-contamination of samples with the 

sampling device.  Decontamination cleaning solutions are presented in Table 4-8. 

 

It is anticipated that Table 4-8 is in agreement with MPCA guidance in Appendix C.  If information is 

contradictory, sampling will be conducted in accordance with MPCA guidance in Appendix C. 

 

Small-diameter (e.g., 2-inch or 3-inch) submersible pumps will be used to purge and sample water from 

the monitoring wells.  Pumps will be decontaminated using the following procedure: 

 

• Prior to pump use, connect all hoses, sample tubing, and prepare the pump for use. 

 

• Construct a decontamination station consisting of four sections of appropriate length and diameter of 

PVC pipe.  Fill the first section of tube with Alconox/clean water solution.  Fill the first tubing with 

potable water and the remaining tubes with de-ionized water. 

 

• Submerge the pump in the first station with the open hose end also in the same tube to recirculate the 

solution.  Be sure to circulate the solution through the pump and all sample tubing. 

 

• Stand by with additional solution and turn on the pump.  Immediately refill the tube to the top to 

replace solution that enters the tubing.  Allow the pump to run for approximately 1 minute after the 

solution passes through the system one complete cycle.  Pumps should not be allowed to run for 

more than approximately 1 minute at each station or overheating may occur and result in pump 

damage. 

 

• Move the pump successively through the remaining three stations at 1-minute intervals.  The pump 

must be turned off during each move. 



  NIROP Fridley 
  RAMP 
  Revision:  1 
  Date:  September 2005 
  Section:  4 
  Page 6 of 20 
 

050514/P 4-6 CTO 0330 

 

• Inspect for remaining particles or surface film and repeat cleaning and rinse procedures if necessary. 

 

• Clean external hose surfaces by rinsing once with distilled water and place hoses in clean, large 

plastic garbage bags. 

 

Because the pump is used to both purge and sample the monitoring well, it must be decontaminated after 

use at each well.  Purging and sampling of monitoring wells will begin with the least contaminated wells 

and proceed to increasingly contaminated wells based on iso-concentration maps presented in the recent 

year's AMR.  For each set of equipment, for example a pump and tubing, both the purging and sampling 

will be completed for the first well without removing the pump or tubing before beginning purging at 

subsequent wells.  New, clean, plastic drop cloths will be used at each well location to protect equipment 

from contact with soil around the well. 

 

Water level measuring equipment that contacts the groundwater must also be decontaminated after use 

at each well (see Table 4-8). 

 

4.3.2 Preliminary Field Work 

4.3.2.1 Water Level Measurements 

Groundwater level measurements will be taken in conjunction with the semi-annual groundwater sampling 

rounds generally conducted in April and October.  During each sampling event, a synoptic round of water 

level measurements and river stage measurements will be taken at the Facility.  Table 4-9 lists the wells, 

at a minimum, that are to be measured.  This list includes the monitoring wells and extraction wells that 

are sampled for groundwater as well as other wells at the Facility.  If possible, these synoptic water level 

measurements should be performed during the same period as any synoptic water level measurements 

planned at the adjacent UDLP site.  All measurements shall be taken within a 24-hour period of 

consistent weather conditions to minimize atmospheric/precipitation effects on groundwater levels.  The 

sequence of measuring water levels will be determined in the field by the site technician.  Water level 

measurements shall be recorded on the appropriate field forms in Appendix D. 

 

Monitoring Wells 

All groundwater level measurements will be made using a reference point established on the well casing 

consisting of either an indelible mark or a notch on the highest point on the northern edge of the well 
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casing.  A battery powered water level indicator will be the primary device for water level measurements.  

The indicator will be a self-contained, transistorized instrument equipped with a cable and sensor that 

activates a buzzer and a light when it comes in contact with the water.  The depth to water will be read 

from permanent 0.01-foot increment markings on the cable. 

 

Additional information on water level measurements is provided in Appendix C. 

 

Extraction Wells 

Water level readings for the groundwater extraction wells will be made by reading the water level 

indication gauges installed at each well head.  If necessary, the protective covers over the pitless 

adapters will be removed and water level measurements will be taken using the same battery-operated 

water level indicator used for measurements at the monitoring wells. 

 

Fridley Well No. 13 

A stabilization test (see Section 4.3.2.2) may be necessary because Fridley Well No. 13 is not routinely 

used.  During November 1990, the static water level was 33 feet below ground surface and the pumping 

level was 41 feet.  Using these values, the total well volume was calculated as 6,670 gallons.  This value 

will be used for well purging.  Additional water level data from the City of Fridley will not be required. 

 

Mississippi River 

Water level data for the Mississippi River immediately west of the NIROP Fridley will be collected during 

each round of water level measurements.  Water level measurements will be made by measuring down to 

the river surface from an existing structure along the riverbank near the NIROP on which a paint mark 

was established to serve as a reference elevation.  The reference elevation was surveyed relative to the 

benchmark used to establish the reference elevations for the monitoring well network. 

 

4.3.2.2 Purging, Stabilization, and Field Tests 

The following section discusses well purging, stabilization, and field test procedures.  Additional 

information is presented in Appendix C, Section 3.4, Field Water Quality Measurements and Section 3.5, 

Purging and Stabilization. 
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Monitoring Wells 

Monitoring wells shall be purged and sampled in accordance with the MPCA Sampling Standard 

Operating Procedure included in Appendix C and as described below.  These procedures were agreed to 

by the NIROP Partnering Team during the Data Quality Objective (DQO) Meeting on March 6 and 7, 2002 

in Charleston, South Carolina.  Based on the Partnering Team decision at that meeting, further evaluation 

is being conducted of the use of other sampling methods and procedures, including but not limited to, 

passive diffusion bag samplers in future sampling efforts at the site. 

 

Well purging will be performed to remove stagnant water from the well casing prior to collecting a sample 

because the stagnant water is not representative of actual groundwater chemistry.  The purging will draw 

in groundwater from the area surrounding a well to obtain a sample more representative of the water 

quality. 

 

As defined in Section 3.5 of Appendix C, wells that do not have slow recovery rates shall be purged in a 

manner that, to the extent practical, removes all of the “old” water in the well so it is replaced by fresh 

groundwater from outside the well.  

 

A submersible and/or bladder pump will be used to purge and sample groundwater from monitoring wells.  

Wells will be purged at a maximum rate that will not cause more than 2 feet of drawdown.  The well will be 

purged by placing the intake of the pump just below the water table surface. 

 

Purging will be accomplished by removing water from the monitoring well until a minimum of three well 

volumes have been sampled and field water quality parameters (pH, specific conductance, turbidity, and 

temperature) have stabilized.  These readings will be performed using a water quality meter and flow 

through cell.  If the water quality parameter results are within the following ranges over three consecutive 

measurements (taken every 3 to 5 minutes), the well has been stabilized: 

 

• pH    ± 0.1 standard units 

• Specific conductance ± 5 percent 

• Temperature  ± 0.1oC 

• Turbidity   ≤5 nephelometric turbidity units (NTU) 

 

If the requirements for stable conditions are not met after a total of five well volumes have been removed, 

appropriate notations should be made in the field log and sampling should begin.  Additional information 

concerning whether or not a well has stabilized can be found in the MPCA sampling protocol in 
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Appendix C,  Section 3.5, Purge and Stabilization.  Based on the sensitive nature of the flow-through cell 

and dissolved oxygen probe, dissolved oxygen is not a stabilization parameter.  The ≤5 NTU turbidity 

criterion to be used is intentionally more restrictive than the ≤10 NTU MPCA requirements in Appendix C 

to require closer control over suspended matter in the samples. 

 

The field technician shall record all information (e.g., field parameter measurements, field observations, 

etc.) on the groundwater sample log sheets and field logbook as described in Section 4.3.5.  Examples of 

field log sheets are provided in Appendix D. 

 

Purging will be accomplished using submersible pumps (i.e., Grundfos pump).  A calibrated bucket or 

other container will be used to measure the volume of water removed.  Purged water will be placed in 

drums or tanks, and disposed of via the GWTF, pending permit restrictions and operator consent. 

 

Monitoring well construction data are presented in Table 4-10.  The data in this table will be 

supplemented with information on newly constructed wells as it becomes available.  In the field, 

personnel will use pre-calculated conversion formulas to determine the number of gallons that must be 

removed to perform purging.  The calculation for a well volume is depth to bottom minus depth to water 

times the pre-calculated gallons per linear foot of casing.  These values are as follows: 

 

• 2-inch diameter well  - 0.163 gallon per linear foot 

• 3-inch diameter well  - 0.367 gallon per linear foot 

• 4-inch diameter well  - 0.653 gallon per linear foot 

 

Additional information on well purging and field tests is provided in Appendix C. 

 

Extraction Wells 

The groundwater extraction wells are continuously pumping; therefore, well stabilization tests and 

additional purging will not be performed. 

 

Fridley Well No. 13 

Well purging will be conducted by City of Fridley employees.  Well stabilization as previously described for 

monitoring wells will be performed as accurately as possible based on field conditions.  A flow volume 

totalizer at the pump house will be used to record the water volume pumped for purging.  The anticipated 

pumping rate is approximately 1,000 gallons per minute. 
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4.3.3 Sample Collection 

The sampling techniques for all groundwater monitoring associated with the groundwater extraction and 

treatment system evaluation at the NIROP will be conducted in accordance with information presented in 

Sections 4.3.1.2 and 4.3.2.2.  Tables 4-3, 4-4, and 4-5 provide a summary of the monitoring program for 

groundwater. 

 

4.3.3.1 Monitoring Wells 

To ensure that the water sample being collected is representative of in-situ water, the samples will be 

collected immediately after the well has been purged.  The same pump and placement of the pump used 

for purging will be used for sample collection.  The flow rate from the pump will be the same as was used 

during purging.  The purging methods and pumping rates are discussed in greater detail in Section 

4.3.2.2.  Procedures for sampling monitoring wells are as follows: 

 

• Verify that sufficient vials are available for each sampling location and that each is properly labeled in 

accordance with Section 4.3.4. 

 

• Immediately fill the sample vial by allowing the water stream from the pump tubing to strike the inner 

wall of the vial to minimize formation of air bubbles.  Do not rinse the sample vial.  The sample should 

be collected to prevent excessive amounts of agitation and aeration and with a minimum of splashing.  

Fill each vial until the water forms a positive meniscus at the brim.  Allow the vial to overflow slightly 

before capping.  After capping, invert each vial and visually inspect for air bubbles.  If air bubbles are 

present, discard the vial, and repeat the previous steps using a new vial.  If no bubbles are present, 

place samples on ice in cooler immediately and record the appropriate field information on the field 

logsheets shown in Appendix D.  Containers, preservatives, and holding times used for sample 

collection are shown in Table 4-7.  Additional information on groundwater sample collection is 

provided in Appendix C. 

 

4.3.3.2 Extraction Wells 

Sampling procedures for the groundwater extraction wells are the same as those described in Section 

4.3.3.1 for monitoring wells with the exception that the samples will be collected from a sampling port 

rather than from the pump discharge tubing.  The first portion (5 to 10 seconds) of water from the tap will 

not be sampled and will be collected in a bucket, emptied into a drum, and disposed of as investigation 
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derived waste (IDW).  The flow rate from the sampling port will be adjusted to as low as possible for 

sample collection. 

 

4.3.3.3 Fridley Well No. 13 

Sampling procedures will be the same as those described in Section 4.3.3.2 for groundwater extraction 

wells. 

 

4.3.3.4 Field QA/QC Samples 

Field QA/QC samples include equipment rinsate blank, duplicate, and matrix spike (MS)/matrix spike 

duplicate (MSD) samples (see Table 4-11). 

 

Field equipment rinsate blank and field duplicate samples will be collected and analyzed to assess the 

quality of the data resulting from the field sampling program.  All QA/QC samples will be collected in the 

same type of container and with the same preservation requirements as the primary groundwater 

samples.  QA/QC samples will be collected at sampling points suspected of having relatively high levels 

of contamination to provide meaningful information for blank or duplicate sample evaluation.  They will be 

analyzed for the same parameters (i.e., VOCs) as the groundwater samples.  Field QA/QC samples are 

not analyzed for field parameters.  All rinsate blank and duplicate samples will be assigned identification 

aliases on the sample bottle label and on the chain-of-custody (COC) form to avoid alerting laboratories 

that the sample is a blank or replicate sample.  The identity of the blank and duplicate samples will be 

recorded in the field sampling log. 

 

Trip blanks are used to assess the potential for VOC cross contamination of samples caused by 

contaminant migration during sample shipment and storage.  Trip blanks will be filled and sealed by the 

laboratory with laboratory-controlled, analyte-free water.  Trip blank sample vials will travel with the actual 

sample vials to and from the field in the cooler, to the well head, etc., so that the blanks are exposed to 

precisely the same conditions as the actual samples.  The trip blanks will never be opened in the field.  

One set of trip blanks will be returned to the laboratory with each cooler containing samples for VOC 

analysis. 

 

Equipment rinsate (or field) blanks will be obtained under representative field conditions by collecting the 

rinse water generated by running analyte-free water through sample collection equipment after 

decontamination and prior to use.  Collection of rinsate blanks should be conducted to simulate actual 

field sampling methods in a manner that would detect the presence of background or cross contamination 
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of samples from the ambient environment, preservatives, or sampling equipment.  An effort will be made 

to have the blank sample water contact all equipment surfaces that the sample water will contact.  

Equipment rinsate blanks will be collected at a frequency of one rinsate blank per day of sampling. 

 

Field duplicate samples will be collected to evaluate the variability of sampling and analytical methods.  

Field duplicate samples are two samples collected independently at a sampling location.  The field 

duplicate will be collected immediately after the primary groundwater sample is collected.  Field duplicate 

samples will be collected at a frequency of one duplicate per 10 groundwater samples. 

 

In addition to field blanks and field duplicates, MS samples will be collected.  Matrix spikes provide 

information about the effect of the sample matrix on the extraction and measurement methodology.  

Matrix spikes are performed in duplicate and are referred to as MS/MSD samples.  These analysis are 

performed as internal (i.e., laboratory) QC checks.  To accommodate these laboratory QC samples, the 

field crew must provide extra aliquots of sample as required.  These extra sample aliquots will be 

identified with the same sample location information as the selected groundwater sample(s).  MS/MSD 

samples will be provided to the laboratory with a frequency of one set per 20 groundwater samples. 

 

4.3.4 Investigation Derived Waste Handling 

It is anticipated that the field investigation will generate three types of IDW; personal protective equipment 

(PPE), sampling equipment decontamination fluids, and purge water.  Based on the activities and types of 

contaminants present, none of the residues are expected to represent a significant risk to human health 

or the environment if properly managed.  All PPE will be double-bagged and disposed of appropriately.  

Unless written permission is received, the O&M contractor shall not deposit these materials in dumpsters 

owned by the Navy or other site entities.  All purge water will be disposed by pumping into a GWTF pump 

house located on Navy property. 

 

4.3.5 Documentation 

4.3.5.1 Sample Identification 

Groundwater sample identification numbers will be unique and will correspond with individual well 

identifiers.  Well identifiers will be preceded with the letters “MS,” except well FMC-33, the groundwater 

extraction wells (AT-7, AT-8, etc.), and Fridley Well No. 13, to facilitate the computer database 

management system.  Example sample designations for the exceptions will be as follows: 
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• FMC-33   FMC33 

• Fridley Well No. 13  FW13 

• AT-3A   AT03A 

• AT-5A   AT05A 

• AT-5B   AT05B 

 

COC entries and the database management system will not use the dash (-) in the well identification.  

Quality control samples will be labeled as “QC” samples, followed by a letter that designates the type of 

sample and a sequential number beginning with 01.  QC samples will be “blind” samples used as a QC 

check on field and laboratory procedures. 

 

Field duplicate samples will be labeled with “D” following the QC prefix and numbered sequentially 

(QCD01, QCD02, etc.).  The locations of duplicate samples will be recorded in field notebooks, on the 

COC forms not submitted to the laboratory, and groundwater sample logsheets (Appendix D). 

 

Trip blanks will be labeled with “T” following the QC prefix and numbered sequentially (QCT01, QCT02, 

etc.). 

 

Equipment rinsate (field) blanks will be labeled with “R” following the QC prefix and numbered 

sequentially (QCR01, QCR02, etc.). 

 

Sequential numbering of duplicates and blanks will be re-initiated at “01” during each sampling round 

because sample dates will be used to distinguish between sampling events in the computer data files. 

 

Samples that have extra aliquots for MS/MSD analysis will be noted on the COC form. 

 

Sample labels will be completed for each sample using waterproof ink unless prohibited by weather 

conditions.  For example, a logbook notation would explain that a pencil was used to fill out the sample 

label because the ballpoint pen would not function in freezing weather. 

 

4.3.5.2 Chain-of-Custody 

The possession of samples must be traceable from the time of collection using COC procedures.  Specific 

COC forms must accompany all sample shipping containers to document the transfer of the shipping 

containers and samples from the field to the laboratory receiving the samples for analysis.  The field 
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sampler is personally responsible for the care and custody of the samples until they are transferred or 

properly dispatched.  As few people as possible should handle the samples. 

 

An example COC form is provided in Appendix D.  The actual form may differ slightly according to the 

laboratory used.  When filling out the COC form, it is important to use only black ink and to write legibly.  

Errors are to be corrected by drawing a single line through the incorrect information and entering the 

correct information.  All corrections are to be initialed and dated by the person making the corrections.  

This procedure also applies to words or figures inserted or added to a previously recorded statement.  A 

checklist of information that must be included on the COC form is provided in Appendix B of the QAPP. 

 

4.3.5.3 Field Activity Documentation and Logbooks. 

The field logbook and field logsheets will provide the means of recording the data collection activities 

performed.  As such, entries will be described in as much detail as possible so that subsequent data 

users could reconstruct field activities from the documented information only.  Field logbooks are 

discussed below, and examples of field data logsheets are in Appendix D. 

 

Field logbooks will be bound field survey books or notebooks.  Three-ring binders may not be used.  Each 

logbook will be identified by a project-specific number.  The title page of each logbook will contain the 

following: 

 

• Name of the person(s) to whom the logbook is assigned 

• Logbook number 

• Project name 

• Project start date 

• Project completion date 

 

Entries into the logbook will contain a variety of information.  At the beginning of each entry, the date, 

start time, weather conditions, names of all sampling team members present, level of personal protection 

being used, and the signature of the person making the entry will be entered.  The names of visitors to 

the site, field sampling or investigative team personnel, and the purpose of their visit will also be recorded 

in the field logbook. 

 

Whenever a sample is collected or a measurement is made, a detailed description of the station, 

including compass and distance measurements, shall be recorded.  All entries will be made in indelible 

black ink, and no erasures will be made.  If an incorrect entry is made, the information will be crossed out 
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with a single strike mark, dated, and initialed by the person making the correction.  The number and 

description of photographs taken, if any, will also be noted.  All equipment used to make measurements 

will be identified, along with the date of calibration.  The identification of equipment should include make 

and model and serial number of all pumps and field meters and the type of any electrodes used. 

 

The following sampling information will also be recorded:  make and model of pump; the time of sampling; 

a sample description; the volume of sample removed from the well; and the number, type, and size of 

containers, including the type of preservative in each container.  Field duplicate samples, which will 

receive an entirely separate sample identification number, will be noted in the sample description. 

 

Additional information on field documentation is provided in Appendix C, Section 5.0. 

 

4.3.6 Sample Preservation, Handling, and Transportation 

This section describes procedures that will be followed between the time samples are collected and the 

time they are either shipped or delivered to an analytical laboratory. 

 

Samples will be preserved as shown in Table 4-7.  All samples will be thermally preserved in the field 

immediately after sample collection by placing samples in an insulated cooler containing regular ice.  

Particular care will be taken to assure that paper work and sample labels are not damaged by water.  

Regular ice, if used, will be placed inside uncontaminated leak-proof plastic containers, and the COC 

record and other paper work will be placed inside a Ziplock™ bag. 

 

All coolers will be accompanied by a COC form and will contain a complete address and return address 

on both inside and outside of the chest.  The samples will be maintained at approximately 4oC during 

transport to the laboratory.  To ensure this, a temperature blank will be included in each cooler shipped.  

Before transporting samples, field personnel will perform the following tasks: 

 

• Verify that laboratory personnel will be present to receive samples when they arrive. 

• Verify that laboratory personnel understand COC and sample storage and preservation requirements. 

• Check labeling and documentation to ensure that sample identify will be clear to laboratory personnel. 

• Hand deliver or ship samples in a manner that ensures samples will remain cool (approximately 4oC) 

until received by laboratory personnel. 

• Maintain COC according to procedures described in Section 4.3.5. 
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Procedures to be implemented for sample shipment and transfer of custody are as follows: 

 

• Prepare sample containers with pre-applied labels. 

 

• Properly identify and label each sample in the field with indelible, waterproof, black ink. 

 

• Complete COC forms in the field.  Indicate sample identification, containers filled, sampling date, 

sampling time, sample collector’s name, and sample preservation.  This information will also be noted 

in the field notebooks maintained for the site. 

 

• Repack shipping containers with samples, COC forms, and ice packs.  Each set of samples to be 

shipped together in a single shipping container is assigned a COC form that travels with the shipping 

container. 

 

• Include a temperature blank in each cooler. 

 

• Place the COC form in a Ziplock™ bag, seal the bag, and tape it to the inside cover of the cooler. 

 

• Seal and ship containers to the appropriate laboratory.  Common carriers or intermediate individuals 

shall be identified on the COC forms.  Copies of all bills-of-lading will be retained. 

 

• Ship by overnight delivery service to the approved laboratory.  The correct laboratory shipping 

address will be confirmed with the laboratory prior to shipment. 

 

The laboratory will receive and check the shipping containers for broken seals or damaged sample 

containers.  If no problems are noted, samples will be logged into the laboratory.  The COC form is 

completed when laboratory personnel sign the form.  The laboratory will include a copy of the completed 

COC form with the analytical data report. 

 

Additional information on sample handling is provided in Appendix C. 
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4.4 DATA REDUCTION AND VALIDATION  

4.4.1 Data Reduction and Validation 

4.4.1.1 Field Measurements and Activities 

Raw data from field measurements and sample collection activities will be appropriately recorded in the 

field logbook.  Data will include water level measurements and readings, flow rate readings, pH, specific 

conductance, turbidity, and temperature.  Reduction of field data will consist of transferring data from the 

field notebooks for use in AMRs and other documents.  Validation will consist of cross-checking log 

versus report entries. 

 

4.4.1.2 Laboratory Data 

Data validation consists of a stringent review of the chemical analytical data packages generated by the 

laboratory.  Sample handling and receipt, observance of maximum holding time allowances, performance 

of the analytical method employed, accuracy of data reporting, and completeness of the deliverables 

generated are evaluated.  Data validation also considers the impact of field-related QC checks.  The 

overall purposes of data validation are to access the validity of the data generated with respect to pre-

established criteria and to generate a report detailing noncompliance that warns potential users of 

limitations in data utility. 

 

Data generated by the laboratory will be validated by qualified chemists in accordance with the most 

recent edition of the USEPA National Functional Guidelines for Evaluating Organic Analysis, method-

specific QC criteria, and the QC limits established by the laboratory QA plan.  Professional judgement will 

also be used.  Data validation reports summarizing non-compliant items will be generated, and qualifier 

flags will be applied to data to alert users of limitations in utility. 

 

Laboratory data generated for the NIROP Fridley remedial action will be computerized in a format 

organized to facilitate data review and evaluation.  The computerized data set will include the data 

qualifier flags from data validation and the additional comments of data reviewers. 

 

4.5 REPORTING AND RECORD KEEPING 

Reporting requirements described in the following section are based on the FFA, the previous RAMP, and 

past AMR. 
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4.5.1 Periodic Monitoring Reports and Progress Reports 

The Navy shall submit the analytical and water level results to the USEPA and the MPCA following 

sampling.  This information may be presented and recorded during regularly scheduled Restoration 

Advisory Board (RAB) meetings.   

 

Per the FFA, the Navy will submit to the USEPA and the MPCA quarterly written progress reports, which 

may take the form of RAB meeting minutes, that describe the actions the Navy has taken during the 

previous 3 months to implement the requirements of the FFA.  Progress reports shall also describe the 

activities scheduled to be completed during the upcoming quarter.  The progress reports shall include a 

detailed statement of the manner and extent to which the requirements of the FFA are being met.  In 

addition, the progress reports shall identify any anticipated delays in meeting deadlines or target dates, 

the reason(s) for the delay(s) and actions taken to prevent or mitigate the delay(s), and any need for 

additional work. 

 

4.5.2 Annual Monitoring Report 

The Navy will submit an AMR to the USEPA and MPCA during each year after startup of the groundwater 

extraction system as required by the FFA.  The AMRs will include the following items related to 

groundwater remediation: 

 

• A description of the current groundwater remediation facilities and any planned modifications. 

 

• Results of all groundwater and river water elevations for the previous year. 

 

• Hydraulic head maps of water table elevations and piezometric surface elevations for the lower sand 

unit (deep monitoring wells) and bedrock. 

 

• Evaluation of hydraulic containment effectiveness of the extraction well system based on hydraulic 

head information, capture zone evaluation, and chemical trends. 

 

• A map showing the location of each monitoring well and extraction well. 

 

• Iso-concentration maps and cross-sections (with a cross-section locator map) for TCE developed 

from the results of the last groundwater sampling round performed each year for all monitoring wells 

in the approved monitoring network. 
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• Graphs illustrating TCE concentrations over time using data from each sampling event.  The graphs 

will be cumulative showing groundwater quality for all previous years during extraction system 

operations as well as the reporting year. 

 

• Laboratory results from chemical analyses of all groundwater samples. 

 

• Evaluation of the statistical significance of groundwater quality data, if applicable. 

 

• QA/QC summary of chemical water quality data including precision, accuracy, and completeness. 

 

• Evaluation of the suitability of the monitoring well network including the need for addition or deletion 

of monitoring wells. 

 

• Summary of extraction system operation and maintenance. 

 

• Summary of treatment system operation and maintenance. 

 

• A monitoring plan for the next year with an assessment of the monitoring parameters and sampling 

frequencies. 

 

• Quarterly Progress Reports. 

 

DQOs (Problems B and C of Appendix B) will be evaluated and the evaluation will be documented in 

each AMR, beginning with the 2005 AMR.  The process used to conduct this evaluation will be in accord 

with the applicable DQOs presented in Appendix B.  A presentation of the decision statements being 

evaluated, the evaluation approach, and the results and conclusions of the evaluation will be presented in 

AMR Section 6.0.  The suitability of individual monitoring wells to assess groundwater quality will be 

evaluated in each AMR.  Hydraulic and chemical monitoring data for each well will be used to assess 

whether continued use of each well is necessary and appropriate for the overall objectives of the 

monitoring program.  The evaluation will also assess whether additional existing wells need to be added 

to the monitoring network.  If revisions to the monitoring well network are determined to be appropriate, 

the recommended changes will be included in the AMR.  Review and approval of recommended revisions 

will be obtained from the USEPA and MPCA prior to implementation of changes to the monitoring well 

network. 
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Hydraulic containment will be achieved when it can be demonstrated that groundwater gradients in areas 

within the contaminated groundwater zone are effectively directed toward an extraction well (horizontally 

and vertically) and as defined in the NIROP Partnering Team DQO meetings.  Evaluation of the 

effectiveness of hydraulic containment will be re-evaluated annually.  Groundwater chemistry data will be 

used to support the evaluation of containment effectiveness, as appropriate.  Maps, tables, and/or graphs 

that depict water table and piezometric head contours will be compared to historical data to estimate the 

extent of the radius of influence of the groundwater extraction system.  Demonstration of containment by 

measured hydraulic heads may be complemented by use of a 3-dimensional groundwater flow model that 

has been calibrated to actual site conditions.  The model will be used to evaluate whether hydraulic 

containment has been or will be achieved. 

 

4.5.3 Retention of Records 

All documents contained in the Administrative Record, the Public Information Repository, and all final 

primary and secondary documents as defined in the FFA, shall be preserved by the Navy (and other 

agencies) for a minimum of 10 years after termination of the FFA.  The RAWP is defined as a primary 

document, and sampling and data results are defined as secondary documents.  Therefore, the Navy will 

retain all groundwater monitoring results for at least 10 years after the FFA is terminated.  The FFA can 

be terminated when the Navy, with USEPA and MPCA concurrence, determines that any final remedial 

action has been completed in accordance with the requirements of the FFA. 

 



TABLE 4-1 
 

GROUNDWATER CHEMICALS AND TARGET CLEANUP LEVELS 
NIROP FRIDLEY, MINNESOTA 

 
Parameter Maximum Contaminant Level (µg/L) 

1,1-Dichloroethane -- 

1,1-Dichloroethene 7 

1,2-Dichloroethene (cis-) 70 

1,2-Dichloroethene (trans-) 100 

Tetrachloroethene 5 

1,1,1-Trichloroethane 200 

Trichloroethene 5 

Vinyl chloride 2 
 
Maximum contaminant levels (MCLs) per 40 CFR 141. 
-- MCL not available. 

 
 



TABLE 4-2 
 

SITE-SPECIFIC ALLOWABLE AIR EMISSION RATES AND GROUNDWATER CONCENTRATIONS 
NIROP FRIDLEY 

FRIDLEY, MINNESOTA(1) 
 

Parameter Allowable Air 
Concentrations 

(µg/m3) 

Allowable Air 
Emission Rate 

(µg/sec) 

Allowable 
Groundwater 

Concentration (µg/L) 
1,1-Dichloroethane 500 1.35E+8 2,100,000 
1,1-Dichloroethene 0.2 5.4E+4 850 
Methylene chloride 20 5.4E+6 85,000 
Tetrachloroethene 17.2 4.6E+6 73,000 
Trichloroethene 5.9 1.6E+6 25,000 
 
Source:  Morrison Knudsen Corporation, 1998. 
1 By design, this list of air monitoring parameters is not the same list of parameters for groundwater 

monitoring. 
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MONITORING WELLS FOR MONITORING GROUNDWATER CHEMICAL CHARACTERISTICS 
NIROP FRIDLEY, MINNESOTA 

PAGE 1 OF 2 
 

Unconfined Aquifer 
Shallow Wells Intermediate Wells 

Upper Confined 
Aquifer 

Prairie du Chien 
Aquifer 

1-S 
2-S 
3-S 
5-S 
6-S 
7-S 
8-S 
9-S 
11-S 
14-IS 
15-S 
16-S 
17-S 
18-S 

19-S(2) 
20-S(3) 
21-S 
23-S 
24-S 
25-S 
26-S 

27-S(5,6) 

AT-5A 
AT-7 
AT-8 
AT-9 

MS-28S 
MS-29S 
MS-30S 
MS-31S 
MS-32S 
MS-33S 
MS-34S 
MS-35S 
MS-36S 
MS-37S 
MS-38S 
MS-39S 
MS-40S 
MS-41S 
MS-43S 
MS-44S 

MS-45S(5,6) 
MS-47S(5,6) 

MS-49S 
MS-52S(2) 
UD-63S(3) 
USGS 2 

1-IS 
2-IS 
3-IS 
4-IS 
5-IS 
6-1S 
8-1S 
10-IS 
12-IS 
13-1S 
15-IS 
16-IS 
AT-3A 
AT-10 

MW-28I 
MS-29I 
MS-30I 
MS-31I 
MS-32I 
MS-33I 
MS-34I 
MS-35I 
MS-36I 
MS-41I 

MS-42I(4) 
MS-43I 
MS-44I 
MS-45I 
MS-46I 
MS-47I 
MS-49I 

MS-51I(2) 
MS-52I(2) 

1-D 
2-D 
4-D 
6-D 
7-D 
8-D 

9-D(2) 
12-D 
14-D 
15-D 
16-D 
17-D 

AT-5B 
MS-28D 
MS-29D 
MS-30D 
MS-31D 
MS-32D 
MS-33D 
MS-34D 
MS-35D 
MS-36D 
MS-40D 
MS-41D 
MS-43D 
MS-44D 
MS-47D 
MS-49D 

MS-52D(2) 

1-PC 

2-PC 

3-PC 

4-PC 

5-PC(1) 
MS-28D 
MS-29D 
MS-30D 
MS-31D 
MS-32D 
MS-33D 

MS-48PC 
MS-50PC 
MS-53PC 

Fridley Well 13 
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MONITORING WELLS FOR MONITORING GROUNDWATER CHEMICAL CHARACTERISTICS 
NIROP FRIDLEY, MINNESOTA 

PAGE 2 OF 2 
 

Unconfined Aquifer 
Shallow Wells Intermediate Wells 

Upper Confined 
Aquifer 

Prairie du Chien 
Aquifer 

USGS 5 
USGS 8 

 
NOTE: Many wells have multiple monitoring purposes.  If a well is to be eliminated from the monitoring 

network in the future, all of these purposes must be evaluated before it can be eliminated. 
 
1 Navy is sampling on an annual basis to determine contaminant migration from an upgradient source.  

This decision is not being dictated by the regulatory agencies or partnering team.  
 
2 The groundwater flow direction in the southern portion of the ACP indicates that the TCE detected in 

wells MS-52S, MS-52I, and MS-52D and perhaps wells 19-S, MS-51I, and 9-D may originate from 
the UDLP site.  This has been noted in the 1999 AMR (TtNUS, 2000).  This statement should be 
documented with all sample results from these wells in each AMR.  MPCA, Navy, and UDLP will 
distinguish between contamination from NIROP and UDLP in the future.  

 
3 Data from UD-63S will come at the courtesy of UDLP.  This data will be collected during the same 

sampling period as AMR data.  If data from UD-63S is not available, then 20-S will be sampled in its 
place.  If this is the case, 20-S will represent the plume edge at this location (i.e., in place of UD-
63S).  

 

4 This well has been moved to the shallow zone per the telephone conference on May 13, 2002. 

 

5 Quarterly sampling is being performed by CCI for the Vegetable Oil Treatability Study at a frequency 
of 0, 2, 5, 8, and 12 months after treatment plus any contingency sample rounds.  Sampling began in 
December 2001. 

 

6 Sampling performed by CCI for the Vegetable Oil Treatability Study will be done in place of AMR 
sampling, however, this data will be reported in the AMR.  

 



TABLE 4-4

SUMMARY OF MONITORING WELL TYPES FOR GROUNDWATER MONITORING
AS DEFINED IN WELL SECTION MEETING MARCH 2002(1,2,3)

NIROP FRIDLEY, MINNESOTA
PAGE 1 OF 3

Shallow Wells
2-S USGS 2 MS-40S
5-S USGS 5 MS-42I(5)

6-S USGS 8 MS-43S NA NA NA NA
17-S MS-34S MS-52S(1)

19-S(1) UD-63S(1,6)

7-S
Intermediate Wells

3-IS MS-45I
MS-29I MS-46I
MS-41I NA NA NA NA NA
MS-43I
MS-44I

Deep Wells
8-D MS-36D MS-43D
9-D MS-40D MS-44D NA NA NA NA

15-D MS-41D MS-47D
MS-35D

Bedrock Wells
NA NA NA NA NA NA NA

Problem C Decision Rule 1

Wells Needed to Define Plume Edge (to define 100 ppb of TCE)(2, 4)



TABLE 4-4

SUMMARY OF MONITORING WELL TYPES FOR GROUNDWATER MONITORING
AS DEFINED IN WELL SECTION MEETING MARCH 2002(1,2,3)

NIROP FRIDLEY, MINNESOTA
PAGE 2 OF 3

Back-
ground(3)

Cross-
gradient Plume Edge Down-

gradient
Point of 

Compliance Sentinel(6) Off-Base

Shallow Wells
16-S MS-52S(1) 3-S(8) USGS 5 MS-38S USGS-5

MS-52S(1) 5-S 8-S(8) 17-S MS-39S MS-43S
USGS 8 7-S 9-S(8) 24-S MS-40S MS-44S

16-S MS-28S(8) 11-S MS-41S 27-S
25-S MS-29S(8) NA MS-34S 18-S NA MS-47S NA NA

NA USGS 5 MS-30S(8) MS-35S 27-S MS-49S
USGS 8 MS-31S(8) MS-36S MS-47S 19-S(1)

UD-63S(1,6) MS-32S(8) MS-37S MS-49S
MS-33S(8) MS-43S 26-S

MS-44S 14-IS
MS-45S 19-S(1)

Intermediate Wells
10-IS MS-43I 3-IS(8) MS-34I MS-41I MS-43I

MS-52I(1,9) 5-IS(8) MS-35I MS-45I MS-44I
MS-28I(8) MS-36I MS-46I 16-IS

NA MS-29I(8) MS-43I MS-47I MS-47I
MS-30I(8) NA MS-44I MS-49I NA MS-49I NA NA
MS-31I(8) 6-IS MS-51I(1) MS-51I(1)

MS-32I(8) 8-IS 4-IS
MS-33I(8) 12-IS 15-IS

13-IS 16-IS
Deep Wells

2-D 12-D(8) MS-29D(8) MS-34D 6-D MS-43D
4-D MS-28D(8) MS-31D(8) MS-35D 7-D MS-44D

MS-30D(8) MS-36D 8-D 16-D
NA NA MS-32D(8) MS-41D 9-D(1) NA MS-47D NA NA

MS-33D(8) MS-43D 15-D MS-49D
MS-44D 16-D 9-D(1)

MS-47D 17-D
MS-49D MS-40D

Bedrock Wells(3)
4-PC(10) MS-48PC(10) Fridley Well 13
5-PC(10) MS-50PC(10) NA NA NA NA NA NA NA NA

MS-53PC(10)

Wells in the ACP(7)

Problem C Decision Rule 2, 3, 4

Upgradient

1-IS

In-Plume NIROP

15-S

23-S
21-S

2-IS

Fridley Well 13

1-D
14-D

1-PC(10)

2-PC(10)

3-PC(10)



TABLE 4-4

SUMMARY OF MONITORING WELL TYPES FOR GROUNDWATER MONITORING
AS DEFINED IN WELL SECTION MEETING MARCH 2002(1,2,3)

NIROP FRIDLEY, MINNESOTA
PAGE 3 OF 3

Notes:
1

2
3
4
5
6

7
8
9

10

NA = None available/not applicable.

Based upon 1999 AMR analytical data.
This well has been moved to the shallow zone per the telephone conference on May 13, 2002.

The groundwater flow direction in the southern portion of the ACP indicates that the TCE detected in wells MS-52S, MS-52I, and MS-52D and perhaps wells 19-S, MS-51I, and 9-
D may originate from the UDLP site. This has been noted in the 1999 AMR (TtNUS, 2000). This statement should be documented with all sample results from these wells in
each AMR.  MPCA, Navy, and UDLP will distinguish between contamination from NIROP and UDLP in the future.

The well types for this layer were not identified by the Partnering Team.  

Refer to the well meeting notes and polygons noted by the Partnering Team on the attached Figures 1, 2, and 3.

Many wells have multiple monitoring purposes.  If a well is to be eliminated from the monitoring network in the future, all of these purposes must be evaluated before it can be 

Data from UD-63S will come at the courtesy of UDLP. This data may be collected at a different period (~within 6 months of AMR data). If data is not available then 20-S will be
sampled in its place.  If this is the case 20-S will represent the plume edge at this location (i.e., in place of UD-63S).

No background wells at the site due to offsite contamination migrating onto the Navy property.  

These wells will be sampled once every 5 years (ie., first round in 2001 and the next sample round will be in 2006).  
Northwest of NIROP Plant building (western N40 area) monitoring is pending further discussion.



TABLE 4-5

SUMMARY OF GROUNDWATER SAMPLING NETWORK1,2

DEFINED IN MARCH 2002 WELL SELECTION MEETING 
NIROP FRIDLEY, MINNESOTA

PAGE 1 OF 4

2007(2) 2008(1,2)

Semi-
annual Annual Quarterly(4) Semi-

annual Annual Semi-
annual Annual Semi-

annual Annual Semi-
annual Annual Semi-

annual Annual

NIROP Shallow Wells
X X X
X X X

X X

X X X
X X X X X

X X X X
X X
X X X X

X X X X X

X X X X X X
X X X X
X X
X X X X X X
X X X X X
X X X X X X
X X X X X X
X X X X

X X X
X X X X X X

X X X X X
X X X X X
X X X X X X
X X

X
X

X X
X X
X X
X X X X X X
X X X X X X
X X X X X X
X X X X X X

X X X X X
X X X X X

X X X X X X

X X X X X X
X X X X X XMS-43S

MS-39S
MS-40S
MS-40I
MS-41S

MS-35S
MS-36S
MS-37S
MS-38S

MS-31S
MS-32S
MS-33S
MS-34S

27-S4,7

MS-28S
MS-29S
MS-30S

23-S
24-S
25-S
26-S

19-S5

20-S6

21-S
22-S

15-S
16-S
17-S
18-S

12-S
13-S
14-S
14-IS

9-S
10-S
11-S

11-SB

5-S
6-S
7-S
8-S

1-S
2-S
3-S
4-S

Well ID
W

ells selected for groundw
ater sam

pling w
ill be determ

ined based upon 2006 sam
ple results.                                       

20062001 (Completed) 2002 2004 20052003(3)



TABLE 4-5

SUMMARY OF GROUNDWATER SAMPLING NETWORK1,2

DEFINED IN MARCH 2002 WELL SELECTION MEETING 
NIROP FRIDLEY, MINNESOTA

PAGE 2 OF 4

2007(2) 2008(1,2)

Semi-
annual Annual Quarterly(4) Semi-

annual Annual Semi-
annual Annual Semi-

annual Annual Semi-
annual Annual Semi-

annual Annual
Well ID

20062001 (Completed) 2002 2004 20052003(3)

NIROP Shallow Wells (Continued)
X X X X X X
X X X X X X
X X X X X X
X X X X X X
X X X X X X

X X X X

X X X X X X

X X X X X X

X X X X X X
X X X X X X
X X X X X X
X X X X X X

NIROP Intermediate Wells
X X X X
X X X X
X X X X X X
X X X X X X
X X

X X X X X

X X X X X
X X X

X X X X X X
X X X X X

X X X X X X
X X X X X X
X X
X X X X X X
X X

X
X X
X X

X X X X X
X X X X X X
X X X X X X
X X X X X X

X X X X X
X X X X X XMS-43I

MS-35I
MS-36I
MS-41I
MS-42I8

MS-31I
MS-32I
MS-33I
MS-34I

16-IS
MS-28I
MS-29I
MS-30I

10-IS
12-IS
13-IS
15-IS

5-IS
6-IS
7-IS
8-IS

1-IS
2-IS
3-IS
4-IS

AT-5A
AT-7
AT-8
AT-9

USGS 6
USGS 7
USGS 8
USGS 9

USGS 2
USGS 3
USGS 4
USGS 5

MS-47S4,7

MS-49S
MS-52S5

USGS 1

MS-44S
MS-45S4,7

W
ells selected for groundw

ater sam
pling w
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ined based upon 2006 sam

ple results.                                    
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2007(2) 2008(1,2)

Semi-
annual Annual Quarterly(4) Semi-

annual Annual Semi-
annual Annual Semi-

annual Annual Semi-
annual Annual Semi-

annual Annual
Well ID

20062001 (Completed) 2002 2004 20052003(3)

NIROP Intermediate Wells (Continued)
X X X X X X
X X X X X X

X X X X X
X X X X X X
X X X X X X
X X X X X X
X X X X X X

X X X X X X
X X X X X X

NIROP Deep Wells
X X X X

X X X

X X X

X X X X X X
X X X X X X
X X X X X X
X X X X X X

X X

X X X
X X X X X X
X X X X X X
X X X X X X
X X

X
X
X

X X
X X

X X X X X
X X X X X X
X X X X X X
X X X X X X

X X X X X
X X X X X

X X X X X X
X X X X X X
X X X X X X
X

X X X X X XAT-5B

MS-47D
MS-49D
MS-52D5

USGS 10

MS-40D
MS-41D
MS-43D
MS-44D

MS-33D
MS-34D
MS-35D
MS-36D

MS-29D
MS-30D
MS-31D
MS-32D

15-D
16-D
17-D

MS-28D

11-D
12-D
13-D
14-D

7-D
8-D
9-D5

10-D

3-D
4-D
5-D
6-D

AT-3A
AT-10

1-D
2-D

MS-47I
MS-49I
MS-51I5

MS-52I5

MS-44I
MS-45I
MS-46I

W
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ple results.                                       
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2007(2) 2008(1,2)

Semi-
annual Annual Quarterly(4) Semi-

annual Annual Semi-
annual Annual Semi-

annual Annual Semi-
annual Annual Semi-

annual Annual
Well ID

20062001 (Completed) 2002 2004 20052003(3)

NIROP Bedrock Wells
X

X X X
X
X

X X X X X X
X X

X
X X X X

X X X X
NIROP ACP Oil Injection Wells3

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

UNITED DEFENSE LP WELLS
X X X

Notes:
1.
2.
3.
4.

December 2001.
5.

6.

7.
8.
9.

This well has been moved to the shallow zone per the tele-con on May 13, 2002.
Navy is sampling on an annual basis to determine the contaminant migration coming from an upgradient source.  This decision is not being dictated by the regulatory agencies or Partnering Team.  

Quarterly sampling will be performed by CCI for the Vegetable Oil Treatability Study at a frequency of 0, 2, 5, 8, 12 months after treatment plus any contingency sample rounds.  Sampling began in 

The groundwater flow direction in the southern portion of the ACP indicates that the TCE detected in wells MS-52S, MS-52I, and MS-52D and perhaps wells 19-S, MS-51I, and 9-D may originate
from the UDLP site. This has been noted in the 1999 AMR (TtNUS, 2000). This statement should be documented with all sample results from these wells in each AMR. MPCA, Navy, and UDLP will
distinguish between contamination from NIROP and UDLP in the future.
Data from UD-63S will come at the courtesy of UDLP. This data may be collected at a different period (~within 6 months of AMR data). If data is not available then 20-S will be sampled in its place.
If this is the case 20-S will represent the plume edge at this location (i.e., in place of UD-63S).
Samping performed by CCI for the Vegetable Oil Treatability Study will be done in place of AMR samping; however, this data will be reported in the AMR.

UD63-S6

 Long-term monitoring will be evaluated each year in the Annual Monitoring Report.  Plan for 2007 and 2008 and future will be determined based upon 2006 data.
Many wells have multiple monitoring purposes.  If a well is to be eliminated from the monitoring network in the future, all of these purposes must be evaluated before it can be eliminated.  
The next 00-1 Five Year Review Reort is due in 2003, requiring a larger data set.

W
ells selected for groundw

ater sam
pling w

ill be determ
ined based upon 2006 sam

ple results.  

PES-INJ-3
PES-BG-1
BG-2
BG-3

PES-MW-8
PES-MW-9
PES-INJ-1
PES-INJ-2

PES-MW-4
PES-MW-5
PES-MW-6
PES-MW-7

PES-CW-3
PES-MW-1
PES-MW-2
PES-MW-3

MS-53PC
Fridley Well 13

PES-CW-1
PES-CW-2

4-PC
5-PC9

MS-48PC
MS-50PC

1-PC
2-PC
3-PC



TABLE 4-6 
 

PRACTICAL QUANTITATION LIMITS – GROUNDWATER PARAMETERS 
NIROP FRIDLEY, MINNESOTA 

 
Analyte PQL (µg/L) 

1,1-Dichloroethane 0.5 
1,1-Dichloroethene 0.5 
1,2-Dichloroethene (cis-) 0.5 
1,2-Dichloroethene (trans) 0.5 
Tetrachloroethene 0.5 
1,1,1-Trichloroethane 0.5 
Trichloroethene 0.5 
Vinyl chloride 0.2 

 
Analytical Method - SW-846 8260B 

 



TABLE 4-7 
 

BOTTLEWARE, PRESERVATION, AND HOLDING TIME REQUIREMENTS 
GROUNDWATER SAMPLES 

NIROP FRIDLEY, MINNESOTA 
 

Sample Type Analytical 
Parameters 

Analytical 
Method 

Number of 
Containers 

Type of 
Container 

 
Preservation Requirements 

 
Holding Time 

Monitoring Wells, 
Extraction Wells, 
Fridley Well No. 13 

VOCs SW-846 8260B 2 40 mL glass vial HCl  to pH < 2; Cool  to 4oC 14 days 

Monitoring Wells, 
Extraction Wells, 
Fridley Well No. 13 

Field 
parameters Field NA NA NA Analyze immediately 

 
Notes: 
VOCs - Volatile organic compounds (see Table 4-1). 
Field parameters - pH, specific conductance, turbidity, and temperature. 
NA - Not applicable. 
mL - milliliter. 
HCl - Hydrochloric acid. 



TABLE 4-8 
 

SAMPLING EQUIPMENT DECONTAMINATION PROCEDURES 
NIROP FRIDLEY, MINNESOTA 

 
Equipment Laboratory-Grade 

Soap and Water 
Wash 

Alconox/Clean 
Water Solution 

Triple Rinse with 
Deionized Water 

Water Level Indicator X - X 
Pumps - X X 
pH meter, conductivity meter, 
thermometer, turbidity meter 

- - X 

 
Note: Tap water will not be from the NIROP Fridley water supply system.  City of Minneapolis 

drinking water will be used.  Distilled water may be substituted. 



TABLE 4-9

GROUNDWATER WELLS FROM WHICH WATER LEVEL MEASUREMENTS WILL BE TAKEN
NIROP FRIDLEY, MINNESOTA

PAGE 1 OF 2

Shallow Wells Intermediate Wells Deep Wells Bedrock Wells
Mississippi 
River Staff 

Gauge
1-S 1-IS 1-D 1-PC River Level (1)
2-S 2-IS 2-D 2-PC
3-S 3-IS 4-D 3-PC
4-S 4-IS 5-D 4-PC
5-S 5-IS 6-D 5-PC
6-S 6-IS 7-D MS-48PC
7-S 7-IS 8-D MS-50PC
8-S 8-IS 9-D MS-53PC
9-S 10-IS 10-D
10-S 12-IS 11-D
11-S 13-IS 12-D

11-SB 15-IS 13-D
12-S 16-IS 14-D
13-S AT-3A 15-D
14-IS AT-10 16-D
15-S MS-28I 17-D
16-S MS-29I AT-5B
17-S MS-30I MS-28D
18-S MS-31I MS-29D
19-S MS-32I MS-30D
20-S MS-33I MS-31D
21-S MS-34I MS-32D
22-S MS-35I MS-33D
23-S MS-36I MS-34D
24-S MS-41I MS-35D
25-S MS-43I MS-36D
26-S MS-44I MS-40D
27-S MS-45I MS-41D

AT-5A MS-46I MS-43D
AT-7 MS-47I MS-44D
AT-8 MS-49I MS-47D
AT-9 MS-51I MS-49D

MS-28S MS-52I MS-52D
MS-29S USGS10
MS-30S
MS-31S
MS-32S
MS-33S



TABLE 4-9

GROUNDWATER WELLS FROM WHICH WATER LEVEL MEASUREMENTS WILL BE TAKEN
NIROP FRIDLEY, MINNESOTA
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Shallow Wells Intermediate Wells Deep Wells Bedrock Wells
Mississippi 
River Staff 

Gauge
MS-34S
MS-35S
MS-36S
MS-37S
MS-38S
MS-39S
MS-40S
MS-40I
MS-41S
MS-42I
MS-43S
MS-44S
MS-45S
MS-46S
MS-47S
MS-49S
MS-52S
USGS 1
USGS 2
USGS 3
USGS 4
USGS 5
USGS 6
USGS 7
USGS 8
USGS 9

PES-MW-1(2)
PES-MW-2(2)
PES-MW-5(2)
PES-CW-2(2)

1   At the time of the synoptic groundwater level measurements, a river level measurement 
    will be taken at the Mississippi River Staff guage adjacent to the south storm sewer outfall 
    on the southern end of Anoka County Park.
2   Wells were formerly referred to as follows:  VG-MW-1, VG-MW-2, VG-MW-5, and VG-CW
     respectively.  Location of these wells are not shown on Figure 4-1.  They can be 
     located on CH2MHill Vegetable Oil Treatability Study Work Plan and Reports.
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050514/P 5-1 CTO 0330 

5.0  NPDES/SDS EFFLUENT MONITORING 

5.1 OBJECTIVES 

The objective of effluent monitoring is to confirm compliance with discharge limitations in NPDES/SDS 

Permit MN0000710 issued to UDLP.  The permit is for all direct discharges from NIROP Fridley to the 

Mississippi River.  This permit was issued on October 31, 1996 and reviewed in September 2000.  This 

section discusses only monitoring at SD 002 where the effluent from the GWTF is discharged to the 

River.  The parameters to be monitored, the discharge limits, and the frequency of monitoring for SD 002 

are discussed in Section 5.2. 

 

All samples collected to determine compliance with the permit shall be analyzed by CAS/Kelso, a 

laboratory certified by the Minnesota Department of Health as provided by Minnesota Rules Part 

4740.2040, Certified Test Categories. 

 

5.2 MONITORING LOCATIONS AND FREQUENCIES 

The monitoring location (SD 002) is based on the NPDES/SDS permit.  If the outfall is flooded because of 

a high water level in the Mississippi River, samples shall be collected from the nearest upgradient 

manhole (or other appropriate accessible location) that is not flooded.  The permit states that samples 

taken in compliance with the monitoring requirements shall be at a point representative of the discharge 

to the river. 

 

The discharge limitations and monitoring requirements for SD 002 are provided in Table 5-1.  The flow 

rate is to be reported daily, temperature is to be reported monthly, selected VOCs are to be measured 

once a month, and full VOC analysis is to be conducted twice a year. Monitoring for iron and manganese, 

which was previously specified in the permit, has been eliminated.  The list of analytes is presented in 

Table 5-1.  

 

Other NPDES Requirements: 

 

Complete VOC monitoring shall be conducted on the effluent twice annually.  EPA Method 624 or 

Minnesota Method 645E, or equivalent shall be used for all analyses.  Method 624 was selected as the 

preferred method. 
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050514/P 5-2 CTO 0330 

The pH shall not be less than 6.0 nor greater than 9.0 and shall be monitored by grab samples analyzed 

immediately.  These upper and lower limits are not subject to averaging and shall be met at all times. 

 

There shall be no discharge of floating solids or visible foam in other than trace amounts. 

 

The discharge shall not contain oil or other substances in amounts sufficient to create a visible color film 

on the surface of the receiving water. 

 

The permittee shall install and maintain outlet protection measures at the discharge stations to prevent 

erosion. 

 

5.3 SAMPLING PROTOCOL 

5.3.1 Preparation 

5.3.1.1 Analysis, Bottleware, and Preservation Requirements 

The effluent samples will be analyzed in the laboratory for VOCs and analyzed in the field for flow and 

temperature.  The specific VOCs and the associated PQLs are identified in Table 5-2.  Laboratory-

supplied sample containers and preservatives are to be used for all effluent samples.  Table 5-3 provides 

a summary of the sample analyses, sample containers, preservation methods, holding times, and 

analytical methods. 

 

Additional information on sample containers and preservation is provided in Appendix B. 

 

5.3.1.2 Sampling Equipment 

The sampling equipment is designed to minimize agitation or aeration of the sample to prevent loss of 

volatile compounds. 

 

5.3.1.3 Quality Assurance for Field Procedures 

Particular care will be exercised to avoid the following common ways in which cross contamination or 

background contamination may compromise effluent samples: 

 

• Improper storage or transportation of equipment. 
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050514/P 5-3 CTO 0330 

• Contaminating the equipment or sample bottles on site by setting them on or near potential 

contamination sources such as uncovered ground, a contaminated vehicle, or vehicle exhaust. 

• Handling bottles or equipment with dirty hands or gloves. 

• Inadequate cleaning of sampling devices. 

• Placing equipment directly onto the ground surface. 

 

Particular care must also be exercised to prevent the loss of VOCs from agitation and aeration of the 

sample.  Field QA procedures to evaluate potential cross contamination are described in Section 5.3.2. 

 

5.3.1.4 Decontamination, Storage, and Transport of Equipment 

It is important not to contaminate or alter the sample during collection.  The sampling devices must be 

clean.  Clean outer garments will be accessible to field personnel in an area free from potential 

contamination.  Water, soap, and paper towels will also be kept in a clean location for both regular clean-

up and emergency use.  Personnel decontamination procedures are as follows: 

 

• Protective disposable outer garments will be removed and placed in disposable plastic bags at the 

perimeter of the exclusion zone (vicinity of the outfall) before each departure from the exclusion zone. 

 

• If disposable outer boots are worn, they will be removed first then gloves will be removed.  If reusable 

rubber or neoprene boots are worn, they will be washed and rinsed before leaving the contamination 

reduction zone. 

 

• Field personnel will wash and dry their hands and all exposed surfaces before leaving the 

contamination reduction zone.  Used paper towels will be placed in the disposal bag. 

 

• The plastic bags containing waste materials will be disposed daily.  Unless written permission is 

received, the O&M contractor shall not deposit these materials in dumpsters owned by the Navy or 

other site entities. 

 

Decontamination of sampling equipment will not be required because this equipment will be pre-cleaned 

or dedicated and will only be used to collect samples at one location.  The pH meter probe and 

thermometer will be triple-rinsed with distilled water before and after each use.  Sample bottles will be 

pre-cleaned by the manufacturer. 
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5.3.2 Sample Collection and Field Tests 

Table 5-4 provides a summary of the monitoring program for effluent. 

 

5.3.2.1 Effluent Samples 

Methods for determining pH and temperature are described in Appendix B. 

 

Procedures for sampling the discharge from Outfall 020 are as follows: 

 

Verify that sufficient sample bottles are available and that each is properly labeled. 

 

• Fill the glass VOC sample vials.  Do not rinse the sample vial.  The sample should be collected to 

prevent excessive amounts of agitation and aeration and with a minimum of splashing.  Fill each vial 

until the water forms a positive meniscus at the brim.  Allow the vial to overflow slightly before 

capping.  After capping, invert each vial and visually inspect for air bubbles.  If air bubbles are 

present, discard the vial, and repeat the previous steps using a new vial. 

• Place sample on ice in cooler immediately. 

 

Containers, preservatives, and holding times used for sample collection are shown in Table 5-3. 

 

Additional information on effluent sample collection is provided in Appendix B. 

 

5.3.2.2 Field QA/QC Samples 

Field QA/QC samples are the same as described in Section 4.3.3.4 for groundwater samples except that 

equipment rinsate blanks will not be required because there is only one sample location and pre-cleaned 

or dedicated sampling devices will be used. 

 

5.3.3 Documentation 

5.3.3.1 Sample Identification 

The sample number for NPDES/SDS Outfall SD002 is SD002. 

 

QC samples will be identified in the same manner as described for groundwater monitoring (Section 

4.3.3.4) except that equipment rinsate blanks will not be required. 
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5.3.3.2 Chain-of Custody 

COC procedures will be the same as described for groundwater monitoring (Section 4.3.5.2). 

 

5.3.3.3 Field Activity Documentation and Logbooks 

The procedures described in Section 4.3.5.3 for groundwater monitoring will also be used for effluent 

monitoring. 

 

5.3.4 Sample Preservation, Handling, and Transport 

Samples will be preserved as shown in Table 5-3.  The other aspects of sample handling and transport 

are the same as described in Section 4.3.6 for groundwater monitoring. 

 

5.4 DATA REDUCTION AND VALIDATION 

Data reduction and validation procedures described for groundwater monitoring in Section 4.4.1 will also 

be used for effluent monitoring.   

 

5.5 REPORTING AND RECORD KEEPING 

Reporting requirements described in the following section are based on the FFA, the previous RAMP, and 

the NPDES permit. 

 

5.5.1 Periodic Monitoring Reports and Progress Reports 

The requirements for these reports are the same as described in Section 4.5.1. 

 

5.5.2 Annual Monitoring Report 

In addition to the information required in Section 4.5.2, NPDES/SDS monitoring results will be included in 

the AMR.  The AMR will include an evaluation of compliance with NPDES/SDS permit conditions and 

Discharge Monitoring Reports (see Section 5.5.3).  The O&M contractor will not be preparing this 

comprehensive report, but will be required to make information available to other Navy contractors in a 

timely fashion to support production of this report.   
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5.5.3 Monthly Reports 

All monitoring results obtained following the provisions of the NPDES/SDS permit shall be summarized on 

a monthly basis and reported on the designated Discharge Monitoring Report Forms provided by the 

MPCA.  Reports shall be submitted and received or postmarked no later than the 21st day of the month 

following the month during which monitoring was completed.  Reports shall be signed by an authorized 

representative of the permittee. 

 

Signed copies of these reports shall be submitted to the MPCA at the following address (the Navy may 

request distribution of additional copies to various parties): 

 

Minnesota Pollution Control Agency 
520 Lafayette Road 
St. Paul, MN 55155-4194 
Attn:  W.Q. Point Source Compliance 

 

The results of the monitoring shall be reported in the units specified in the permit (same as presented in 

Tables 5-1 and 5-2).  The reports or written statements shall be submitted even if no discharge occurred 

during the reporting period. 

 

The report shall include the following: 

 

• A description of any modifications to the wastewater collection, treatment, or disposal facilities 

• Any substantial changes in operational procedures 

• Any other significant activities that alter the nature or frequency of the discharge 

• Any other material factors affecting compliance with the conditions of the permit 

 

For each measurement taken or sample collected, the following information shall be recorded: 

 

• The exact place, date, and time of sampling 

• The dates the analyses were performed 

• The person who performed each analysis 

• The analytical techniques, procedures, and methods used 

• The results of such analyses 
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5.5.4 Special Discharge Reports 

Special discharge reports must be submitted to the MCES on a quarterly basis even when no discharge 

occurs.  The requirements are substantially similar to the NPDES reports described in Section 5.5.3. 

 

5.5.5 Performance Curves 

The O&M contractor will tabulate site data to prepare the following performance curves for the Navy on a 

monthly basis: 

 

• A plot of cost-per-gallons-treated versus time (months) 

• A plot of cost-per-pound-of-contaminant-mass-removed versus time (months) 

• A plot of cumulative-contaminant-mass-removed versus cumulative cost 

• A plot of influent-contaminants-concentration versus time (months) 

 

5.5.6 Records Retention 

According to the NPDES/SDS permit, all records and documents that relate to the permit shall be 

retained for a minimum of 3 years; however, the records retention requirements (i.e., 10 years) provided 

in Section 4.5.3 supercede this permit requirement and will be followed. 

 



TABLE 5-1 
 

EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS 
OUTFALL SD002 
NIROP FRIDLEY 

FRIDLEY, MINNESOTA 
 

Parameter Daily Allowable 
Maximum 

Measurement 
Frequency 

Sample Type 

Chemical Analytes 
1,1,1-Trichloroethane 200 µg/L Once monthly Grab 
1,1-Dichloroethane 70 µg/L Once monthly Grab 
1,1-Dichloroethene 6.0 µg/L Once monthly Grab 
1,2-Dichloroethene (cis-) 70 µg/L Once monthly Grab 
1,2-Dichloroethene (trans-) 100 µg/L Once monthly Grab 
Methylene chloride 
(dichloromethane) 

5 ug/L Once monthly  

Tetrachloroethene 3.8 µg/L Once monthly Grab 
Trichloroethene 5.0 µg/L Once monthly Grab 
Expanded VOC analysis (1) NS Twice yearly Grab 
Physical Measurements 
Flow (MGD) -- Continuous Monitoring(2) -- 
pH 6 - 9   
Temperature 26.5oC(80oF) Monthly Grab 

 
Notes: 
 
1 Laboratory sheet is to be submitted with Discharge Monitoring Report form.  See Table 5-2 for 

expanded list of VOCs. 
2 For brief periods of flow meter maintenance and other down time (e.g., 1 to 3 day several times per 

year), alternative methods of flow measurements may be used as long as such methods provide 
representative flow measurements. 

 
NS = Not specified. 
MGD = Million gallons per day 

 



TABLE 5-2 
 

PRACTICAL QUANTITATION LIMITS – EXPANDED LIST OF EFFLUENT PARAMETERS 
ANALYZED BY EPA METHOD 624 

NIROP FRIDLEY, MINNESOTA 
PAGE 1 OF 2 

 
Analyte PQL (µg/L)(1) 

VOCs 
1,1,2,2-Tetrachloroethane 5 
1,1,2-Trichloroethane 5 
1,2-Dichlorobenzene 5 
1,2-Dichloroethane (EDC) 5 
1,2-Dichloropropane 5 
1,3-Dichlorobenzene 5 
1,4-Dichlorobenzene 5 
2-Butanone (MEK) 20 
2-Chloroethyl Vinyl Ether 10 
2-Hexanone 20 
4-Methyl-2-pentanone (MIBK) 20 
Acetone 20 
Acetonitrile 10 
Acrolein 50 
Acrylonitrile 10 
Benzene 5 
Bromodichloromethane 5 
Bromoform 5 
Bromomethane 5 
Carbon Disulfide 5 
Carbon Tetrachloride 5 
Chlorobenzene 5 
Chloroethane 5 
Chloroform 5 
Chloromethane 5 
1,3-Dichloropropene (cis-) 5 
Dibromochloromethane 5 
Dichlorodifluoromethane 5 
Ethylbenzene 5 
m,p-Xylenes 5 
Methyl tert-Butyl Ether 0.5 
o-Xylene 5 
Pentachloroethane 5 



TABLE 5-2 
 

PRACTICAL QUANTITATION LIMITS – EXPANDED LIST OF EFFLUENT PARAMETERS 
ANALYZED BY EPA METHOD 624 

NIROP FRIDLEY, MINNESOTA 
PAGE 2 OF 2 

 
Analyte PQL (µg/L)(1) 

Styrene 5 
Toluene 5 
1,3-Dichloropropene (trans-) 5 
Trichlorofluoromethane 5 
Trichlorotrifluoroethane 5 
Vinyl Acetate 10 
Vinyl Chloride 5 
Methylene Chloride (dichloromethane)(2) 5 
Tetrachloroethene (PCE)(2) 5 
Trichloroethene (TCE) (2) 5 
1,2-Dichloroethene (cis-)(2) 5 
1,2-Dichloroethene (trans-)(2) 5 
1,1-Dichloroethane(2) 5 
1,1-Dichloroethene(2) 5 
1,1,1-Trichloroethane (TCA)(2) 5 

Notes: 
 
1 Typical Practical Quantitation Limit (PQL). 
2 These compounds are monitored once a month; the expanded list 

of VOCs is monitored twice a year. 
 



TABLE 5-3 
 

BOTTLEWARE, PRESERVATION, AND HOLDING TIME REQUIREMENTS  
FOR SAMPLES COLLECTED FROM SURFACE DISCHARGE STATION SD002 

EFFLUENT SAMPLES 
NIROP FRIDLEY, MINNESOTA 

 
Analytical Parameter Analytical Method Number of 

Containers 
Type of Container Preservation 

Requirements 
Holding Time 

Permit-specified VOCs(1) USEPA 624 2 40 mL glass vial HCl to pH < 2; Cool to 4oC 14 days 
Full VOCs(2) USEPA 624 3 40 mL glass vial HCl to pH < 2; Cool to 4oC 14 days 
pH and Temperature Field measurement NA NA NA Analyze immediately 

 
Notes: 
 
1 Includes 1,1-dichloroethane; 1,1-dichloroethene; 1,2-dichloroethene (cis- and trans-); methylene chloride; tetrachloroethene; 1,1,1-

trichloroethane; and trichloroethene. 
2 See Table 5-2 for full EPA 6024 monitoring list. 
 
VOCs – Volatile Organic Compounds. 
mL – milliliter. 
HCl – Hydrochloric acid. 
NA – Not applicable. 



TABLE 5-4 
 

SUMMARY OF EFFLUENT MONITORING PROGRAM QA/QC SAMPLING  
FOR SAMPLES COLLECTED FROM SURFACE DISCHARGE STATION SD002 

NIROP FRIDLEY, MINNESOTA 
 

Analytical Parameters No. of 
Samples 

No. of Field 
Duplicates 

Number of 
Rinsate 
Blanks(1) 

Number of Trip 
Blanks(2) 

No. of Matrix 
Spike/Matrix Spike 

Duplicates 
Permit-specified VOCs(3) 1 1 0 1 1 
Full VOCs(4) 1 1 0 1 1 
Temperature and pH 1 0 0 NA NA 

 
Notes: 
 
1 Rinsate blanks will not be collected because only one location is sampled, and disposable or pre-cleaned sampling 

equipment will be used. 
2 Assumes only effluent samples are being collected.  If groundwater and/or surface water samples are being collected 

during the sampling event, additional trip blanks may not be required at a rate of one trip blank per cooler. 
3 Permit-specified VOCs: 1,1-dichloroethane; 1,1-dichloroethene; 1,2-dichloroethene (cis- and trans-); methylene 

chloride; tetrachloroethene; 1,1,1-trichloroethane; and trichloroethene. 
4 See Table 5-2 for full USEPA 624 monitoring list. 
 
VOC - Volatile organic compound. 



NIROP Fridley 
RAMP 

Revision: 0 
Date: June 2005 

Section: References 

REFERENCES 

CH2MHILL, 2001. Revised Air Emission Estimates from the Groundwater Treatment Facility at NIROP 

Fridley, Minnesota, March. 

Morrison Knudsen Corporation, 1999. Operations and Maintenance Manual, Groundwater Extraction and 
Treatment System, NIROP, Fridley, Minnesota, September. 

Morrison Knudsen Corporation, 1998. Calculation of Site-Specific Allowable Emission Rates, 
Groundwater Treatment Facility, NIROP, Fridley, Minnesota, North Charleston, SC. 

MPCA, 1996. Final Issuance National Pollution Discharge Elimination System/State Disposal System 

(NPDESKDS) Permit MN0000710, St. Paul, MN, October 31. 

RMT, Inc. (RMT), 1987. Remedial Investigation Report for the Remedial Investigation/Feasibility Study at 

the Naval Industrial Reserve Ordnance Plant, Fridley, Minnesota, Madison, WI. 

RMT, 1988a. Addendum to the Remedial Investigation Report for the Remedial Investigation/Feasibility 
Study at the Naval Industrial Reserve Ordnance Plant, Fridley, Minnesota, Madison, WI. 

RMT, 1988b. Feasibility Study Report for the Remedial Investigation/Feasibility Study at the Naval 

Industrial Reserve Ordnance Plant, Fridley, Minnesota, Madison, WI. 

RMT, 1988c. Addendum to the Feasibility Study Report for the Remedial Investigation/Feasibility Study 
at the Naval Industrial Reserve Ordnance Plant, Fridley, Minnesota, Madison, WI. 

RMT, 1992. Determination of Groundwater Contaminant System Effectiveness for the Naval Industrial 

Reserve Ordnance Plant, Fridley, Minnesota, Revision 0, Madison, WI, December. 

RMT, 1995a. Remedial Action Workplan for Groundwater Remediation at the Naval Industrial Reserve 

Ordnance Plant, Fridley, Minnesota, Revision 3, Final, Madison, WI. 

RMT, 1995b. Workplan for Improvement of Groundwater Containment System Effectiveness for the 

Naval Industrial Reserve Ordnance Plant (NIROP), Fridley, Minnesota, Final, Madison, WI, January. 

R-1 



NlROP Fridley 
RAMP 

Revision: 0 
Date: June 2005 

Section: References 

Tetra Tech NUS, Inc. (TtNUS), 2000. 1999 Annual Monitoring Report, Naval Industrial Reserve 

Ordnance Plant, Fridley, Minnesota, March. 

TtNUS, 2002. 2001 Annual Monitoring Report, Naval Industrial Reserve Ordnance Plant, Fridley, 

Minnesota, March. 

USEPA, 1988a. Guidance on Remedial Actions for Contaminated Groundwater at Superfund Sites, 

EPA/540/G-88-003, OSWER Directive 9283, Office of Emergency and Remedial Response, Washington, 

DC. 

USEPA, 1988b. Statistical Methods for Evaluating the Attainment of Superfund Cleanup Standards; 
Volume 2: Groundwater, Draft 2.0. 

USEPA, 1990. Record of Decision for Groundwater Remediation at the Naval Industrial Reserve 

Ordnance Plant, Fridley, Minnesota, Region 5, Chicago, IL. 

USEPA, 1998. Five Year Review Report, Naval Industrial Reserve Ordnance Plant Site, Fridley, 

Minnesota, Pursuant to CERCLA, Region 5, Chicago, IL. 

R-2 



APPENDIX A 

NPDESEDS PERMIT AND 
MCES INDUSTRIAL DISCHARGE PERMIT 



NPDES PermYt Ma. MIN OOOMlO 

-3 



- 1  . .  .. 

(.-‘ 

C! 

k l ’ i y o  )’La. 
cG?F-jG 6, 

Minnesota Pollution Control Agency 
. .  

I .  

, 

Mr, David W. Anderson, Ilkator 
Unit= States Navy/ 
Naval Sea Systems Command 
1333 Isaac Hill Avenue Southeast 
WasbingtonNaq Yard, DC 20376-0001 , Mbeapolis, MN 55421-1498 

Mr. Douglas Eildre, l3nvkomentdAffaixs Manager 
Armament Systems Division of 
UnitedDefime L.P. 
4800 East Ever Road 

RB. Final R&SU&NPDES/SDS P e t  NO. MN 0000710 . 
Naval Iadushid Reserve Ordnance Plant W O P )  

Dear Messrs. hderson a n d m e :  

Enclosed is the fiaal reissued National Pollutant Discharge Elimination System @l?DES)/State . .  
Disposal System (SDS) permit for tbe above subject fkdty. 

‘Please review fhe final permit carefully, paying special attention to effluent limitations and 
mor&ring-and reporting cr i tsrh Tbh final p d t  kmqxmtt% the changes we discussed at OUT 
September 18,2003 meethg. . 

Compliance with this permit is e-ve with‘the date of issuance. If you have sny questions 
regarding any of the terms and conditions of the p& please contact Deborah Schumazld of my 
sta f f  at (651) 297-5791. 

Sincerely, 

-\ Don Smitb, P.E. 
Supervisor 
Majors Air and CDTX~IUC~~O~ Section 
Majors and Rem&on Division 

DS/DAS:lao 

. .  . . .  . . .. . .. . . , . , , - -. . 



I 
I 

- 1  ! 

I 

i 

I 

. .  

7 

3 

F- -... 
LJ 

Page 1 
Permit MN0000710 

STATE OP lkUNMBOTA 
Minnesota Poflntion Control Agency 

Majors and Remedial5on Division 

National! PolIut'ant Discharge Elimination System (NPDES) and 
'Sfate Disposal Sys€em (SDS) Permit MNOOOO7ltO 

€ ! E m : .  UNITED STATE NAVY SOU"KEw DIVISION and UNlTED DEmN,SE &.P. 

FACILITY NAMB Naval Industrial Reserve Ordqance Plant 

REQXV"G WAmW: Mississippi Ever 

&'IT: FritIIey COUNTY: An0J.m * 

ISSUANCE DATIE; October 2,2003 ~ D U T I O N  DATE: September 30; 2008 - 

The state of Minnesota, on b e w o f  its Citizens h u g h  ibe Minnesota Pollution Corrtrol Agency 
iMpCA), authorizes the Penniitms mimed above to discharge the waste streems described herein 
to the receiving waters named above, in accordmce widrthe requirements of this permit 

. T~~goalofthispermitis~protect:~qualitysooording.ioMir;lesoCaa4dU.S. statute sand rule^, 
e idcluCmg Minn, SW chs. 1 I5 and 116, Minn. R chs. 7001,7050 and 7060, and the U.S. Clean 
Water Act 
~ b i s  is the reissaance of an existing permit. o his pennit is e&tive pn'the i s m =  date given . 
above and supersedes the previous permit issued for this facility OB January 2,1996 and modified 
on November20,1997. 
on S e p w e r  3,0,2008. 

. 
permit and the authorization to discharge BMS expire at midnight 

for Mhesota PoIldon Control Agency 
Major Paoilities Section Manager 
Majors and Remediation Division 

If you have questions on this permif including the spebific permit requirements, permit reporting 
or permit compliance status, please contact: 

Minnesota PoUution.Contro1 Agency 
Majors and Remediation Dmision 

520 m y e t t e  Road North 
St. Paul, MN 55155-4194 

Telephone: (651) 227?2274 
P w  (651) 297-8683 

Telephone Device €or Deaf 0: (651) 282-5332 

Printed on recydd paper containing at least 10% paper recycled by consumers 
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P e d t  MN0000710 

The Naval Industrial Reserve Ordnance P h t  (KROP) is located at 4800 East River Road, FriczJey, h o k a  
County, hriinnesofa. The prinCipal a~ti~Q at this facility.iS t he  development, design, engineering, fabrication, 
and testing of advanced military weapons systems and components. 

The waste StreaTns autborizd for dischargk by tbis pennil: consists ofomtbmugh, non-coxltaclt cooling water, 
storm water m o $  and b a t e d  contauhated ground water. 

The water source for the nowxntad cooling water is the city of Fridley mrmicipal water suppJy, although the 
Permiaee has considkred usbg some of the treated gmud  'water for cooling purposes prior to discbarge. 
Cooling waier is discharged to the Mis@ssippi River via two outfalls. The jird waste stream, directed to .outfall 
SD 002, includes an average of 100,000 gallons par day non-contact woling water. The' second waste s~eam, 
di~ected to OuWl SD 003, discharges an avmge of 3,000 gallons per day non-contact cookg water. 

Grouudwater at the NIRDP &e has been mtamhatd with chlorinated CO~~OIIIKIS, including Methyhe 
choride, Tricbloroethme, Tetmhloroethene, 1,2 dichloroethene (cis), 12 dichloroethem (trans); d 1,l 
dichloroethane. Wster quality a d y i s  have shown levels of TCE and and 1,2-DCEs wbich..are;c$ some 

* concern. Ths. tieatmerit process consistG of four low profile ah- strippers, three ogerating in p d e l t o  m e  the 
permitted efTluent limitdions for this waste stream. The fourtfi is held in reserve in the event one &the other 
J-$e needs maintenance. Tbe treated emuat ~ombines with the non-contact moling water for.a combined 

(-&a~-ge to outfall SD 002. The average dischge'volume €or this outfall h 683,000 gallons per &x the 
rnaxirjoum discharge volume is 1,600,000 g~.Um per &y. 

Sanitary wastes and industrial process wasta are not included as part of this permit , ' 

I 
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Viute Stream Stations 
Station Type o€Station 
woo1 Internal Waste Sfream 

Summary of Stations ’ 

Local Name 
NCCW during periods O ~ M  Ground W&r 
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P&t# h4.N00owl0 

I .  

a 
? 

r L 

c’ 

. .  



PemJt IS&: Dctobm o% 2003 . ' Limits and Monitoring Requirements 
Permit Expires: September 30,2008 

The Permittee shall comply withthe M& andrndtorjngrequiramnts as spedfiedbelow. 

c'. 
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Page 10 Permit Issued: October 02,2003 
Permit Expires; Stptembtr30,2008 Permit#: b&l00@710 

c.. 
' Chapter I, Surface Dischgrge Station Rqakements -'General 

I 

1. SampIing Location 

system OCOUTS during a reporting period, the Permittea shaIl deck the "No Discharge? box for the 
SD 002 and report the coaling water waste stream on WS 001. 

1.1 Samples for Station SD 002 shdl be taken at the outfall prior to  discharge to the Mississippi 
River. If the Mississippi Rives bvd is too bi& to collect a sample at .this outfdl, simple shall be 
collected in 'che manhole nearest to h disdbarge to the river. 

Samples for Station SJ3 002 shall be representidive of the ground water rernediaeion waste stream 
or fie ground water mediation waste stream combined with noncontact cooling water, 

1.2 S & p h  far Station SD 003 sbal be taken at the outfall prior to disdmp to the Mississippi 
R h a .  Ethe Mississippi River levd is too bigh to collect a sample at tbh oul.fall, sample shall be 
collected 51 the manhole nearest to fhe aischarge..to the river. 

. 

2. Stirface Discharges 

2.1 Floating solids or ViSile foam shall not be discharged in other than trace arnomts. 

2.2 Oil or otlle~ substances shall not be discharged in momts that me& a &ble color &Ira 

2.3 me pemiittee install mi miin& o d e t  protection at the djscharge stations to 0 . pnwmterosioa 

3. ijiseharge Monitoring Reports * 

3.1 The Permiftee shall suW'modtorhg redtd €or discharges in accordmice withthe f i l s  and 
monitoring req- for this d o n  'Ifno .discharge occmred during the reporting pnriod, the 
Permittee shall check the 'No Discharge" box on the Discharge Monhrhg Report (DMR). 
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Chapter 2, Waste Stream Station Requirements'- General 

1. Sampling Location 

1.1 Smsles for Station WS 001 shall ba'taken'at the o& prior to discbarge to the Mississippi 
River. If the Mississip$ Rivm 1eveI is b o  hi&to collect a sample at this outfall, sample shall'be 
collected in the planhole nearest to the discharge to the river. 

2, Discharge Monitoring Reports 

2.1 Tbe iPem&ee shall submit mo$torhg r d t s  in accordanos with the limits and monitoring 
reqments  for fhb &tion d&g reporting periods when the surface W e r  discharge via SD 
002 consists soMy ofnon-conbct cooIingwxtet, Em discrete non-contact cooling water 
occurred duhg fhe reporting period, the Permittee shall check the !'No Discbarge" box orhe 
desigmfed Discharge Monitoring Report (DMR) krm. 

3. Sampling Prequenq 

3.1 Sampling and mporfkg fbr W o n  WS 001 sball occur during reporting periods jn Which.tkw2 
no combking of the non-wntact cooling water wash: &eiazu with discharges h m  the &mid - . - 
water rern-tion systenz .r _ *  c 

Qpter 3. Station Reqntrements - ~pt?iiiic 

1. Surface Discharge Stations 

I. 1 SD 002: Submit a monthly DMR monfldy by 21 days after the end of each . .  qlandar month 

1.2 SD 003: Submit amOnfhly D h  month3yby 21 aayS after the end o f  each ~ e n d a r  month 

following pen& isshhce. 

following permit issuance. 

2.1 WS 001: Submit a monthly Dh4R m o W y  by 21 days dler fhe end of each c a l e w  month 
following permit issuance, 

Chapter 4.. Contaminated Gromd Water Pumpout, NPDES/SDS * 

1. New Proposed Contamihated Ground Water Pnmpuut 

! 1.1 The Panittee shalll s&& a written application and obtain a major rnodijication of this permit 
prior to beginning the discharge of contaminated ground water from anew outfXl in accordance 
with the Permit Modifications section of this pax&. 

1:2 A fourth air stripping unit shall be maintained on+& at a l l  times in order to perEorm preveniive 

' 

i Cj 
or emergency maintenance on tbe other units. . 

! 
. . .  . .  - . .. _. . __. . . . .  
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.. 
1. Authorhation 

1.1 A fwXty engaged in industrial &ti*, and m&g the h s  and conditions of tbis'permit iS 
authorized to dis- storm wata to th0 wbrs of the state, as aTJthorizd by The Stateof 
Mimesota, on behaIfof its citizens through the hQmesota Pollution Control Agemy, The goal 
oftbis chapter is k~ protect water qIlality in accordance wi$hMinnesota and U.S. statutes and 
rules. 

2. Defmitions 

2. SpedalReqnirements ' 

2.1 The permiitee shall declilorhato the effluent if necessary to meet the Total Residual. Chlorine 
. eauent Iimjlatioa 

2.2 Total Residual Chlorine must be analyzed i.m.medi&ly. & mans-dvi.thin 15 mbntw or less of * 

I 
sample coUection. 

2.3 A Method Detection L W  @4DL) must be establishedfofor this parameter. 
' 

2.4 "he Reporfable Limit must be established fbr tbis parmetex. This should be based on the 
Method Detection Limit and hbomtozy, analyst,*ind e q u j e  us@ in the analysis, The 
RepodIe Lhi t  cannot be greater than 0.1 q$L. 

equipmi, laboratmy, or d y s t  changes. 
2.5 Tbe Method Detection Limit and Reportable Limit should be reassessed when the method, 

27 The equipmmt should be checked agahst a knob sthdhrd at least montJdy. 

Chapter 6. General Xndnstrial Storm Water, IWDES/SDS 

I 

I 

' ! (-1 

i I 
I .  

.... . 

1 2.1 "Best b g e m e n t  Practices" (BMP) m e m  practices to prevent OT redhce the pollution of the 
waters of the sfate, including schedules of activities, prohibitions of p W w ,  and other 
rnanageraent practices and also includes treatment requirements, opemting procedureS and 
practices to control p h t  site mag spw or leaks, sldge, or waste disposaI.or dminage iiarn 
miterial storage, as defbedinMina Rules pt, 7001.1020, subp. 5. 

i 
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Chapter 6. General Industrial Storm Water, NPDES/SDS 

and toxicity chracteristics) to  deiwmhe tb mataial's pollutionpotentia~, 

2.6 " S M d  BMPs" refers to the instaMbn of devices thatwill redm or eliminate poll&mf~ to 
storm water through installation of p e b t  structural devices to treat or cantrol runoft 
Examples ofstrwturd BMPs include but me not Mtkd to installation ofstorm water diversion 
berms br channels; sedimentation b a s h  (retention or detention basins); oivwater separators; grit 
chambers; roo&, awnings or building to cover significant material. . 

3. horn water ~ o l ~ u i i o i ~  Prevention ~h . 

3.1 In accordance with the terms and co&&ns of tEs permit of the Ckneral Storm Water P d t  for 
Industrial A ~ t i ~ i w  Permit MN G610000 and General Storm Water Pami.t for Indastrial Activity 
Permit MN G611000, the Permitbe shall develop and .implement, or have dweloped and 
irnplementea, a Stom Wata Pollution Plan [Plan) to address the specific conditions at the 
hWsil &cjlity. The gval ofthe Plan is to eliminate OK mhimize contact of stom water with 
Significant materials that may r d t  in pollution ofthe runoff. If contaot cannot be eliminated or 

I 2. Definitions 

I 2.2 "Jiqeryious Surface" means a coagfructed hard & tbat either prevents or retards the entry of 
wat& into the soil and causes w~I~r.t .0  & off the srrrface ingreater quantties.and at an increased 
rate of flow than prior to development. Exmplles include rooftops; sidewalks; patios; driveways; 
parking lots; -rage areas; and concrete, aspha& or gave1 mads, 

* 

I 

. .  . 
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Chapter 6, ' General Industrial Stom Water, NPDBS/$D$ 

3. Storm Water Pollution Prevention Plan 

3.2 The fdiow&g are g e n d  requirements of the Plan: 

A, Complete a diainage map. The map should. indicate tbe following i- at or adjwent to the 
ik5lip. 

i) raw n x t a ,  st&h Eis fi~&; solvents, petroleum products, detergents, plastic pellets, rqit.erkds 
used in food prdcessing'or prodwticiq.stoclrpiled sand, salt or ~082; 
ii) by-products or hi~~~~ecli- products, m h  as wood dust; chips or bark screened limestone, 
taconite or gravel by-pmtiiuCt, recycled blacktop; 
iii> finished mat6rXs, such as @c products, incluclhg.scrap m d  and recycled or scrap 
motor vehick: park, old process ec@pmmVm~ery, Wcinite pellets; 
iv) W prod&, such a~ ashes, sludge, solid and lipid M e ,  slag; 
V) hazardow substances d&gmted& section lOl(14) of the Comp&emive &*onmental 
Response Compenssdion andLiability Act'(CXRCL4); . 
vi> any cbemidal the facilij;y is required to report under se&on i13 of the Emergency Planning 

- 
. 

* 

d Corn- Right-O-b~w Act @PCIRA). 
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3, Storm Water Pollution Prevention Plan 

. 3.4 malute areas for expowe of significant materiais to stom water. ~ncreating the 
hventoiy of exposed signiscent materials, tb Permittee mu& at a minim= evaluate. tbe 
following meas at 0e5ndustriaJ. site (as well as, o@m area where appropriate) to determine 
wberher or not significant materiak tm exposed iu fhm areas: 

washinghlleaning areas, to detmnhe ifthere is discolored soill in these meas as a r&t of &l 
and Iubricmt l& and spills; 
hi) liquid storage .tanks and other b u l l c m d  stodqile areas;. 
3) loading and lrnloading areas; 
iv). outdoor mufhturhg, processing or storage arm and industdal plant yards, .to determine if 
there is discolbrea soilinthese areas as aresult of l&ed or spilled solvents, &Is, or lubricants; 
v) dust ox parbla te  generaihg areas including dust collection &vises fluit may released- 
vi) rooftops co ntmbted by hiustrial act%* or operalion of apollafion conbol device; . 
vii) on-site waste disposal areass such as wasteponds, dumpsters, solid wa&e storage or, 

viii) exposed (non-vegetated) soil arm wfise there is a potential for erosion to o m .  

3.5 Describe appropriate BWs, including structural 2 nnn-struohnal BMPs, that will be used at the 
fadity to minimize ar elimimte pollution of storm water at the site. Tbe desctiption must 
include an objective fbr eachBhP, as well as a description of how to ewluah propet functioning 
of the BMP and any maintenance requirements of the BMP. BMPs &ould.tiLkget si@f%an? 
materids and areas identified in the sections above. The following g m d  categories ofBMPs 
W'be considered and om .or more shall be incorporated into the fhcil.ity% Plan ifsi&cant 

. m a s  are exposedfo stormwser on-sib: 

i) source zedukiorc r d e  or eliminate the significant matails that are exposed to storm Wtm. 
Materials management practiceS should be evaluated tQ determine if and how inventories of 
e x p o m d ~ s  canbe reduced or ehhatecl. Tbis cqn inc1u.de dean-up o€old equip!nenl 
yards, periodic checking of dust control equipment to m there is no accumdation of dust in 
the area around tho co?.tml equipmu; removal and lmahmt of petroleum can.taminated soil, 
conso~idation ofmataids h m  may dif%rent areas into one area, and training mpIoyees 

* 

regarding proper handling and disposal ofmaterids. SigniScani materials may also be moved . 
indoors or c o v d  with atatp or structure to ehinate contaot with precipitatim 
iii Diversion: divmt storm water drainage away fiom exposed signii3d matmiah through use 
of curbing, berms, sewers or other forms of drainage control or dgvate exposed significant * 

mater ia labovemmdhgdr~e .  
iii) Treatment: where contad of starm water with significant matedals is unavoidable, use 
treatment devised to reduce the concentration and mount afpoIlutarzts in the discharged storin 
water, Such devked include oiyWater separators, stonn wata detentiodrebtion ponds, and 
vegetated swdes. 

' i) veJ5cle and equipmentmahtenaxe, pd&g sad storage areas hludhg  fuehg and 

. . mamgem&areas;and 

@ 
' 

. 

CJ 
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could came breakdowns or Mures d t h g  k~ dischargessofpoU&mts (e.g. hydkdic leaks, torn .-,s .? . bag-house filter&) to surface waters. . ' .o 3.8 Devd0p.a spihprevedon aiid rbsponseprocedure. In arderto-ckveli~p th;s procedure, the ' 

Pprmitke shall evaluate where ~ i l h  have occurkd and where they have the potdid to occur. 
' Determine drainage points ofpoteatial SpilLareas and develop appmphte spa pxevenSion and 

containment; measures, & d d . a  bill occur. Detailed procedures fix cleaning-up  spill^ shall be 
identified and Fade avajlable to appropride personnel. 

responsible for the reportixlg requkemenh of this permit. TI& shouId include tbe 
person, Identified persome1 must be avdahle & reasonable .tim'es of operation. 

. 3.9 Identi@ personnel responsible fkr*managhg and imp1emenijn.g the Plaa as well as those 
contact 

- . .  r:; ..,. 
Chapter 6. General Indnstrhl Storm Water, WDES/SDS 

t -  , 
3. storm Water PoDntion Prevention PIan 

3.6 Evduak all discharge conveyances fkm the site (@m sewers, pipes, tile lines, dilcbesi eto,) to 
d e m e  3Iiquids other than stoxm wakr m being discharged from these devises. This shall be 
done during dry weatha wheD stom water discharge Is not occudng, The dua l ion  should 
cover .sewer inlets and floor drains to determine Which i d & d w  are connected to sd-ky. 

i 

3.10 The Permittee shdi  evaluate the completeness and accmacy of the Plan on an annd basis ad 
rnake changes and adjusbmfs q necessary. A suaunary of thj5: evaluation shall be ineluded RS 
part of the annual report due to the Agency in March. 

3.11 The'Pemitbk shall, when requested by the C0mmiSSiomr, submit wim a xeqonable time the 
infomiation and reports that are relevant to compliance with this Chapter, induclhg the Plan, 
inspection reports, annual reports, and BMP p!ans and spe&cations. 

I 
I . ci 

. __ _ ___.. ._ -  . ^ _ . "  __...__.-.._.._.,.._..... - ___._...-... .,...- - .... -- - 

. . .  . ., . . . -  . .  .. , - .  . . .. . 
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is discolored or otherwise ~36211~ contaminated and document obsemtioni; 

d d e t e d e  ifthemn-stmctuml and structural'BMPs as indicated in the Plan m installed and ~ 
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Chapter 6. General Industrial Stom Water, NPDES/SDS 

e. detennine ifnew or addifiom$non-al or stxwtwd BMPs are'necessaryto reduce or 
eliminate$oUutedmoff. 

4.3 If conditions are observed rtt the.&e tbat require changes in the Plan, such changes ahall be made 
to the Plan prior to subinission of the 9rmnsJ report tbr tbirt c a h . d ~ ~  year. 

If the findings of a sit8 inspection jndicate that BMPs are not meeting the objectives as identified 
in the Stom W e  PoNtrtionPreven.tiorr Plan Section o f  or BMPs Addendum to this Permit, 
corrective actions must be ini&ted wi& 30 days and the Bh@s restored to fbIl operation or new 
BMPs implsrneniedhddd as soon as field conditiom, allow. 

. 
. 

5. AnnuaIReport 

PEP 18 

4. Ihspection and Maintenance 

4.1 'Site inspections shall be conducted at least once every two montbs during non-fiozen con.@ians. 
Iuspecfions shall be conducted by an approprlaklybained person at the fw%ty.site. Tbe purpose 
of jnspections is to; 1) d e t e d e  wbe.ther strqdud andmn-stmctural BNPs require 
maintenance or changes, and 2) evaluate the completeness and h w ~  of the Plan. At least-one 
inspection dtnring a reporting period shall Zie conducted during snow meWtnd one W e  storm 
wafer is discbarging &om the WQ. .Ipspections &ill be documented. Tbe Permittee may use 
an inspection. form provided by tbe MPCA for 'this purpose. Indicate the date and .time of fie 
inspection as well as the name o € h  iaspector an ihe iacspeclion €om. * 

. 

4.2 The fillmving compliance items d ba inspbted, and documented where appropriate: 

as evaluate the & i & i  to de@m.ke &at the PIm acouratelyre$kcts dke conditions as..described 
ill 
the Stom Water Pollution byention PIan Section of .this Permit and document any @curacies; 

b.e evaluate the facility to Me&; whedher new exposedmalerials have bean added to the site 
$me completion d the Plan and document any new sigrdimt m a b x i d s ;  

I 
i 

5,2 Submit. a Storm Water Annual Report by Maxch 3 1 of each year 'follawing permit issuance. 
1 1  1 

! 
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G. m o r a s  

6.1 The Plan shall be retained for the W o n  ofthe g e d t ,  A copy of the Plan W remain on the 
permitted site wbenFver P e d t e e  staff are available on the site, and be a W I e  upon -. 
The Permittee shall maintain the following records for the period of p d t  coverage: 

7. 

d&s of iaspeci io~ 

documentationof all  ohango td the Plan; 
a copy of anmial reports. 

kdklgB Of k p d O m ;  
wlrective actions take7.G 

3.1% charges 

" 

I MPCA. 

'inm an 

Chapter 7. Total YaciUty .Requirthen& 

12 Submit an q p l i d o n  for pennit reissuanca by 180 days before .@t q M o a  . 

1.3 "Act" m w  tbe federal Clean Water Ad, am&& 33 US. Code 1251 et sq. 

1.4 "Agemy" means the Minnesota Polldon Conlrol Agency (MPCA), 

1.5 "Calendar Month M;urimum" is the highest Value of single samples talcen throughout the month. 

I .6 "Calendar Month Mi&mmn is the lowest value of single samples taken throughout the morrth. 

The "Cddar Month M.aximms' is im upper limit 

The st  calendar Month h4bhm" is a lower lhd. I 

limit. 

. .. 
. , , . . . . ,. , . . . . . . . -. .. . . . . 

I. .. . 
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1. Definitions 

1.8 ?Daily MaximmI' means the maximMl allowable discha& of pollvtant duXing a calendar day, 
W e  d a . i I y m a x i m U m . ~ ~ ~ o ~  are expmsed.interms of ti cbr.lmM~&o~ the.daily discharge 
is the arithmetic amage nxximem& of the polIutant concexr&r&on derivedhrn a l l  
measuremer@ tasren that day. The "Daily Maximwa is an upper. limit, 

' 

. 1.9 nDkcbmge'l means the conveyme, chamebg, run06 or &B o€waste m, kluding 

. 1 .I0 l'Gnib'f sample tj@e is an individa samplt coilected &om one location at one pohi 5.1 time. 

I .11 f twml '  sample type means the greatest sample value recorded during the designated 

storm water and snow melt h m  a site. 

' moDitoringperjod. . 

1.12 'MPCA" means the Minnesota Pollution Control Agency, or MinnesoSa Pollxlion Control * 

I 
Agency staff as delegatd by the MinneSoW Pplldon Conttol. A.~x.cY. 

0 

1.16 "Sewagk Sludge'' meatls solid, semisofid, or li@d xesidne gekrated during* traibent of 
domestic sewage in a trealment worka. Sewage sludge includes but is not Iimited to, scum or 
solids Iemoved m primary, secondary, or advanced wastemdar treatmeat processes, and a 

' mated+ der iv~I  Born sewage sludge. 'Sewage sludge does not inc1u.de ash gaerated daring the 
Edng of sewage sludge in a sewage sludge incinerator or grit and qeenhgs generated during 
prelimiaary treatment of domestic sewage in a treatment wmks. Sewage sludge that is aoceptable 
and beneficial for recycling on'land as a soil conditiom and nutrient source is also known as 
Wosolids. 

1.17 "Storm Water" means storm water m o g  snow melt runof& and surf" runoff and drainage. 

I. 18 "TJpset" means an exceptional incident in which ihe permit discharge Emits are unintentionally 
and tempokrity exceeded due to f+ictors beyond the reasonable control of the PendtW~ 

1 .I9 "Waters of the State" meam all streams, lakes, ponds, miinhes, wetlands, watercourses, 
' waterways, wells, springs, reservoirs, aquifers, irrigation systems dr- systems and all other 
bodies or accumulations ofwater, s* or underground, natural or d c i a l ,  public or private, . 
wbich ae contained within, €low through, or border upon the state or any po&on thereof 

. .  
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2. Sampling and Analyses 

2.1 SampIes and measuremm required by this permit shall be representative of thk monitored * 

aC.tiVity and shell be dpxd  by a labomtog certified by the MknesotaDeparlment of Health €or 
the applicable permitted parametess. hdpes of $3, temperature aid total residual cldorhe do 
not need to be completed by a c W e d  laboratory. 

2.2 Sample preservation and test procedures far the mdy3k of p0Uutant.s shall conform to 40 CFR 
* Part 136 and Minnesota Rules, part 7041.3200. . * -  

* 2.3 Volatile organics shall be analyzed using M h a t a  Dqartmek of Health Method 465E, EPA 
Method 624 or quivalant method. 

2.5 The "sample type", "sampling fteqnency" and "ed3xtive period" identified in the L M & d  ' . I  ..... 
.I . . 0 Monitoring sedw o€this permittogetber da$gnatethe mh.hnrn r e q u i r e d r n o ~ ~ ~ u ~ n c y ,  * .  

2.6 If a Permittee monitors more Bequedy than rewed by & p&& the reSdts and the fbquency 
of monitoring shall be reported an the DiscIprge Monitoring Regort-@h4R) or other form fox that 
reportingperiod. . 

' 

2.7 For upsets, spills. or any other discharge Ikd may cause pollution o€the waters of 6 &te, the 
Pexmitke shall- at least one (1) grab sample for pemitted efauent parameters two (2) times 
per week, Iffhe Permittee WWM tbat measuskg these pmamtms is jnapp~opriate due to known 
Worntion about the discbarge, the monitoring may be modified jn consultation with the MPCA. 
Where there is moa to belikve a pollutant t&an those limited in. the p e d t  is piesent, the 
Permittee shall sample for that pollubnt. Appropriate sampling shall be determind in 
consultationwiththeiMPcA. . .  

2.8 If sampling by the Permittee ofthe groundwater remediation system waste stream hdim a 
violation of my discharge W t i o n  specified in this permif the Fermit.Eee sbazl immediately 
repeat the sampling and. andyak and submit the results of the'repea analysis to the MPCA, 
within 10 days of becoming a w e  of the.vioMons. 

. 
. 

I 

* 

- 
Reporting 

I 

i 

I 
; (-J providedbytheMPCA. 

3.1 The Permittee sball report monitoring results for tbe corhpleted reporting period ki ibe Ziaits 
specified by tbis permit on a Rischarge Modtohg Report (DMR) form or other report form 

I 
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Reporting 

3.2 "he Permit- shall report monitorkg results below .the reportingut @L) of a particular 
hstrurnent as "en the vdm of the RL. For wample,.if an imtruin~ bas a RL of 0.1 mg/L and a 
parameter is not detected at a value of 0.1 mg/L or get@, the c011wntmtio11 shall be xeporkd as 
l kO.1  mg/L." Won&tectedlI, "unkcted", !'below detection h i t n  and 'rmoll are unacceptable 
reporting results, and are permit report.ing violatloas. 

occurred dvring the reporting p a i d  The Permittee shall report 'No Discharge', 'No Now' or 'No 
Materials 
materiasS are generated duringthe entire reporting p d o d  

The schedule for reporting czuz be foound on the Submittals fhmmmy sectim of this pm$t 
Submittal date shaJl be the d e r  of the date received bythe MPCA or tb postmadced date. 

3.3 A Discharge Monitoiing Report (Dm) shall be submittedfor each d o n  even if no discharge 

on a DMR or othes: monitOringreportfbrm only ifno &charge, flow or . 

. .3.6 The Permittee@dl sign the reports and documents mbmitted to, & WCA by the PermifAee. 
(MinnesotaRules, pt. 7001.0150, subp. 2.D) 

3.7 A person who falsEeS, tampers with, or knowingly renden hacabate a moditoring device or , 
method required to be maintainedunder this p d t  is subject to penalties.provided by fedexal and 
state law. (Mhesotakds,pt 7001.1090, mbp. 1.G) . 

3.8 The Permitfee shall  rep^^ pnacompliancs wi th th~  permit not reported under Minnemtzi Mes, 
part 7001.0150, subpart 3, item R BS apart o€the nexf repoxt which the Permittee is r@ed to. 
submit under this p d t  If no reports are required within 30 days of tb discovery of the 
noncompIiaaca tbe fermjltee shall submit the Momation listed in Minnesota Rdes, part 
7001.0150, subpart3, item K s 3 h h  30 days ofthe discovery ofthe noncompliance. (h4hesota 
Rules, pt. 7001.0150, subp. 3L) 

. 

3.9 A person who kuowhgly makes a .false statement, repmenbtiOn, or certification in a record or 
other document submitted or required to be mainzalned under 'this p d t ,  inchdhg monitoring 
reports or reports of compliance or noncompliance is subject to penalties provided by federal and 
statelaw set forth, (h4mmsata-RUIesapt 7001.1090, subp. 1.H) 

. . . . . , . - 
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Chapter 7. Total PacWfy Requirements 

4, Records 

4.1 "he Permitbe shall mairkah records far each sample . .  and measura& The records shall 
iaclude thk €o?.lowing: Momation: 

. .  . .  
a. the exact place, date and time of the sample or measurement; 

b. thedateofanalp& 

c. the name o f h  person who perEored the sample c o ~ ~ t i o n ,  measurement, dvsis, or 
calculation; 

. d. the d y f i c d  techniques, . .  procedures andmethods used; and 

e. the resaLts of the anaIySis. 

4.2'The Pennittee shall keep the records required by tbis p d  €or at Sesst h e  (3) years,..hc€u$ng 
any ca~c~lations, original recordings h m  a u t o d c  monitoring i;lstrumersts, and laboratory 
sheets. The Permittee sball extend these record retention periods upon request of tbe h!LPCA 
and/or dmhgthe courseof aammolved e&orcapmt action. (Mhesota Rules, pt. 7d01.,615b, 
Subp. 2.C) 0 '  

. 4:3 B- fir data & i ~ w  wr- ti m B o *  s- ch. ii6.075, d d  
2, a l l  repotts rqdred'by this permit ShPJl be available for pu'blio inspection at the MPCA St, Paul 
office, IZfIuent data shall not be considered d d d a l  C o n f i h t b I ~ ~  shall be 
submitted acco~ding to Mirmesota Rufes, pt. 7000,1300. . 

4.4 The Permittee shall, when requested by the MPCA, submit M f i  a reasonable time the 
bkrmation and reports that are relevant to the contml of p o l l ~ a n  regarding tbe cOnsEnrcljon, 
modification, or operation of the hilily covered by the permit or regarding fie conduct of the 
activity covered by tbe per& (Mianesota Rules, pt. 7001.0150, subp. 3.m 

5. Compliance Rapomsibiirty 

5,l  The Permittee shall perfom the actions or conduct the activity authorized by the p d t  in 
acco&ce dth and in compliance with the cunditiom of the permit. (Mhnemta Rules, pt. . 
7001.0150, subp. 3.B) ' 

i 

5.2 Whelher or not tbis &t includes &umt limitations for toxic poUubts, tbe Pendtee shall 
not disc-6 a toxic pohtmt except according to Code of Federal &?g&liom, title 40, s ~ o m  
400 to 460 and Minaesota Rules, parts 7050.0100 to 7050.0221 and 7052.0010 ta 7052.0110 
(applicable to toxic pollutants m the Ldke Superior Basin) and any otha appiicable MPCA rul& 
@linnesota Rules, pt, 7002.0190, subp. IA] 
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7. Upset Defense 

. Pa525 
P d t #  MN0000710 

7.1 h the event of +potmy noncoapIiance by fh Permit& with an applicabie efflueh limitation 
resulting &om ap upset at the Permittee's facility due to factors beyond the control of the , 

Pennittee, the Pennittee has an -ve defense to an edorment d o n  brought by the 
agency as a result of the' noncompliance if the Permittee clemmirates by a pepondemm of 
.competent evidence: 

a. the sp&c came of tzie upst$ 

b. tbat'fhe upset was &intentional; 

, c, &zit the upset resulted from .factan beyond the control of the Permittee and did not result f?om 
operational m, improperly desigqed & dkdities, inadequate &atmeat fhciliths&k of. 
preventative mahtqqnce, or iruxeases in production which are beyond the: design capability of 
fbfIeamentfacilm, 

d. that at the time of the upset the hiMy was being proply operated; 

c tiut the Permittee properly need the oommissioner ofthe upset  in mcordar;Ce wid"' 
Minnesota Rules, part 700 1.01 50, subpart 3, item I; and 

-E, that the Pepnithe implemerrted the medial measures required by Mimesotti RuTes, part 
7001.0150, subpart 3, item J. ~ ~ R u l e s , p t ~ 7 0 0 1 . 1 0 9 0 ,  subp. 1L) . 

. .  

I 

5 

0 
I 

8.- Duty tq No& and Avoid Water Pollution . .  

8.1 The Permittee shall now the Minneso&Deparbnent of Public Safety officer at 
(800)422-0798 or (651)649-5451 imjn- of the discharge, accidental or o m  of any 
substance or material. under its confml whicb, ifnot recovered, may cause pollution of w&as of 
tke state. Notification is not r e q h d  for a discharge of five (3 @om or less ofpebc)leUm. 
@dbe.sota Statutes, section 115.061) 

8,2 The Permittee shall report to the Duly O E m  all pertinent S o d o n  regarding th discme. 
Rcfm to the MPCA "Jbergmcy Notifiden Guidance for W a k w h r  T~atment SysEemsn for 
Wer idomatioa 

8.3 The Pennitbe &dl take all reasonable steps to minimi7e thF: adverse impads to human health, 
public drinkiag water supplies or to the environmentresultingfiomthe dischargb. T h i s  m y  
include d c h g  or preventing untreated or paxtidly treated wwbvalm, or plant chemicals h m  
enterhg waterway8, containing spilled materials, recycling by-passed wastewater though the 
plmt, ox using auxiliary treatment methods. (Minnesota Statufes, section 115.061) 

8,4 The Permittee shall main@ a plan designed to adequately not@ the public of  potenlid health 
threats due to discharges of untreated or partially treated wastewater. The Permittee shall not@ 
-the public in accordance wi& the plan 

* .  
. .  

. 

( - j  
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9, Facilities Operation 

9.1 The Permittee shall properly opmkmd mdntah the systems used to &eve permit - 
compliance. Proper operatibn and mainbnance hcludes e.ffective p & m c e ,  adequate 
funding, adequate and trahhg, and adequab process and laboratory controls, .h1&g 
@propriat~ quality assurance prooeduses. (MinnesotaRules,pt 7001.0350, subp. 329  

9.2 The Permittee is responsible fbr insUring system re'liability and SbalI install adequate backup or 
support systems to achieve permit compXamx and-prevent the dixhmge of untreated or 
inadequately treated waste. These sy&m may include alternative power sources, auxjliarg 
treatment w o h  and SufEcient storage volume for unlreated wastes. (Minnesota Rules, pfi 
7001.0150, mbp. 3 .q  .. 

9,3 La the event of arqduution or loss of effkctive.treatmeut ofwtg&water at the hility, the 
P d w  shall control production 02 curtail its discharges to the exfmt necessary to meirrl.Ain 
compliauce with tbe terms and conditions ofthis pti~~&. f i e  Permittee &tall conhue this. 
conk01 or cnrtaizment until the wastewater tmiiment W i  bas been restore& or unfiL m:. 
altexnative method of treatme@ is provided. (Minnesota M e q  pt: 7001,1090, subp. 1.0 ' 

9.4 The Permittek shall store, and dispose of biosolids, sediments, residual SOX&, filter ... 0 - backwash, smenings, oil, grease and o&er substsnces . -  so thaf polzutants do not eater hxrface 
waters or ground waters of tlk state. 

9.5 " h e P d ' s  dischgti shall. not cause any nuisance wndi.tions, acuklytoxic conditions to 
aquitic life or other adverse impact on the receiving water. 

9.6 The Permittee shall 'comply with all applicable water quality, air @ty, solid waste and 
hazardous waste statutes and d e s  in the opemiion and mdntmxm of the facility. 

9.7 The Permitteeshall schedule maintenance oftbe txdmenf works dui&non-CritIcal water 
guality periods. to prevent d e m o n  of water qadi@, 

* 9.8 h-plant corrtrol psts shall be conducted at a f m q q  adequate to ex18urecontholls efficient 
operation ofthe treatment hility. 

10. Chemical Additives 

10.3 "he Bermittee sbalz receive prior written approml &om the WCA before increasing the use of a 
' chezircal additive athnked by this permit, or wing a cheraicd additive not atrthokd by this 

pennit " a d e a l  additive" includes processing reagents, w,ater h.katment products, cooling 
water additives, & e m  condition& agents, chemical dust suppressants, detergents and solvent 
cleaners used fix equipment and mainfenance demhg, among Qtha materials. 

c) 10.2 The Permittee sball request approval for an increased*or new use of a chemical additive 60 dacys 
b b r e  'cbe proposed increased or new use. 

. 
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. .  
10. Cbemical Additives 

10.3 This Written * .  request s h d  include the fbuowing inf'ormation for the proposed additive, 

a. Material Safety Daia ' .  Sheet 

b. A complete pro& use and -tion label. 
' .  . ,  

' $?'C . . .. 

c. The commercial and &emicaI names of a l l  ingredients. 

i 1S:l'Tbe P e e  shall &ow arepresentative of.theMXA, in actu- with S d ~ n 3 0 8  ofthe , 

Act a d  Minnesota Statutes, section 115.04, (1992), and upon. presentation of proper credentials, . 

b . review and copy the records regpired by this p d e  

c. inspect the fiditie, systems, equipant, practices or operations regulated or required by this 
I p e t ;  

I d. sainple or monitor to d e t d e  compliance; and 

e.' bring equipmtuponthe Pennittee's premises nemsaryto conduct surveys and 
investigations. (Minnp;sota Rulw, p t  7001 ,OlSO, subp. 3 ,Q 

12. Permit Modifications I 
I 
I 
I 

12.1 Charges to the .$cility or operation of the ikcilitymay require a p d t  momdon. Tile 
P h t k x  shall sub& an appfiic;&on dsoribing the cbanges to  the  ad^ or operation to tbe 
MPCA and receive a p e d t  mdification prior to implementing the changes. The Pennittea must 
submit the permit m ~ c a t i o n  application fe in accordance WithMinnesotaMes, part . 
7002,0250 with the application. 

(-; 
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12,2 The followjng changes may xesU;re a permit rnodificatiox 

a. Increased use or new use of a chemical additive. 

5. c'hmges in the characteristics, concentrations M h p ~ y  of the wmkwater fhw, which may 
kd& significant changes in the pollutants or additiondl gmmdwakz wells: 

pubk notice, ap$y to appEdom fbr p d  mod%c&om, dtb  the foEoWhg exceptioos: 
12.3 The procedures a~ set foxtbinMinnesotaR~es, pt  7001.0100 through 7001.0130, hcludhg 

a Modi~5Cations solely as to ownership or w ~ l a s  described inMinmmta Rules, pt. 
7001.0190, subp. 2. 

b. Minor modifications as desm2x-d inh%nes&Rules, pt 7001.0190, subp, 3. 

12.4 No permit may be ds@d or t r m s f d  by the holder without the approval of the MPCk A 
person to whom the permit has been tramfkred shall comply with the umd?tiom of the permit. 
(h&mesotaRUles,pt 7001.0150, mbp. 3N)  

. .  

- . *  

P I  

W 
13. Construction 

c,j 

. . . . - . . . . - .. 
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14. Permit Modification, Suspension or Revocation 

.. . 14,l This permit may be modified, suspended, or revoked for the following reasons: 

. a A violation o f  pdtreqvhmeuts. 

b. Misrepresentation or f L '  ' me to dimlose MIy all re1-t iDformation to obtain the p&t 

c. A change in a condition that alters the discharge. 

d. The establj&ment of EL new or amended pollution &d&rd, limitation or effluent guideline that 
'is ap@icable to .the pqmitbd fad%@ or acthi@. 

e. Failure to pay pennit fees. 

f. Otberreasons IiskilinMjn~e~~ta Rules, pt. 7001.0170. 

15. Termit Reissuance 'c . + .  

0 15.1 Kthe Pmp&e has rnbmitted a timely application for permit reissuance, the Permittee may 
continue to conduct the acfivitks au thor id  by tbis p . d ,  in complimce with the-requirements 
of thb permi% until the WCA taka fiaal. action on the q p E d o n ,  unless the h4PCA determines 
one of fhe following: 

a. The Permittee is not in substantial compbce with the requirements of'fbis p d t ,  or tyith a 
stipulation agreement or C D ~ ~ ~ V U X  schedule de@gmdto bring the P-eyqGttee into p'-e 

b. TheMPCA, as aresult of an action or faiim to act by& Pdtbee ,  has beeamble to tdce 
' final action on the application on or before the expiration date of the permit. 

c. The Permittm bas mbmitkd an appligafiion with major d&cbmcies or had M e d  to properly 
supplernmt the application in a timely manner &er b& informed of deficiencies. (Jbfumeso~ 
RuLes, p t  7001.0160) 

15.2 If the Pennitfee does not intend to continue the activities authorizedby this permit after the 
expiration date of .this Permit, de Permittee shall now the MPCA.' Tbe WCA may r&re .rhe 
Pennittee to apply for reissuance or a major modifidon of this permit to autho&e fhcility 
d o  me. 

witb tbis permit. 

16. Property Rights 

0 16:l The permit does not convey a property right or an &clusive privilege. @Ennesota Rdes, pt. 
7001.0150, mbp. 3.C) 

... 
.. - 
. .  
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DATA QUALITY OBJECTIVES 



NlROP FRIDLEY DATA QUALITY OBJECTIVES 
PROBLEM B: EFFECTIVENESS OF CAPTURE WELL SYSTEM 

and 
PROBLEM C: GROUNDWATER MONITORING FOR OVERALL 
CONTAMINATION AT NlROP [I.E., LONG TERM MONITORING) 

Notes: 
This version of the notes represents all changes made in accordance with meetings and telephone 
discussions up to and including the 08-21 -01 teleconference. A record of meetings and 
teleconferences is provided in Attachment 1. 

The partnering Team (PT) agrees that development of Data Quality Objectives (DQOs) is important to 
focus the planning effort and to obtain as much agreement as possible concerning the strategy and 
criteria for completing each investigative effort. The team also acknowledges that DQO process 
outputs are commonly based on assumptions that could be invalid or the DQOs themselves could be 
flawed, for example, because of incomplete knowledge of site conditions at the time of planning. If 
this proves to be the case, adjustments might be required to complete an investigation satisfactorily. 
Deviations from the plan should be documented and justified. 

Where feasible, reference is made to existing documents to minimize the amount of detail that 
needed to be recorded. To save time, issues already established or addressed previously, such as 
budget and schedule constraints, were deliberately omitted unless they would have bearing on the 
development of strategies for solving the problems. 

Quality control (QC) samples (type, number, etc.) will be specified in accordance with Environmental 
Protection Agency (EPA) and Minnesota Pollution Control Agency (MPCA) guidance in the Long 
Term Monitoring (LTM) work plan (WP). 

The DQOs began with a review of past activities and a discussion of the problem to be solved at 
Fridley. It was quickly determined that there is more than one problem. The problems were 
separated into problems A, B, C, and D. If more problems are identified at a later date, they will be 
labeled alphabetically as was done for the first four problems. The notes in this document begin with 
a statement of general DQOs and are followed by the DQOs specific to Problem B, Effectiveness of 
Well Capture System. The DQOs for the other problems are provided in separate documents. 

Formatting and renumbering of attachments necessary to render this set of DQOs self-consistent was 
conducted by T. Johnston (TtNUS) after the notes were approved on 08-21 -01. Changes made were 
minimal and do not affect the technical content beyond the approved changes in the 08-21-01 
teleconference. 

DQO Step 1. State the Problem (General Section) 
Conceptual Site Model (CSM): The Naval Industrial Reserve Ordnance Plant, Fridley (NIROP) has been 
located in the northwestern portion of the Minneapolis/St. Paul Metropolitan area, in the city of Fridley, 
Minnesota since 1941. The NlROP facility was the first government-owned, contractor-operated (GOCO) 
facility. The facility is divided into two (2) areas on the basis of ownership. The government owned NlROP 
site (NIROP) consists of approximately 80.3 acres to the north. This area consists of the ordnance 
manufacturing building and the property to the north of the building, known as the "North 40." The NlROP 
is contiguous and adjacent to buildings and property just to the south, owned and operated by United 
Defense, Limited Partnership (UDLP). The UDLP property is 55.4 acres. Anoka County Riverfront Park 
(ACP) to the west along the Mississippi River consists of approximately 59;8 acres. The NlROP site is 
situated 30 feet above and 800 feet east of the Mississippi River, and approximately 4000 feet up river 
from the Minneapolis Water Works river intake. Past disposal activities on the NlROP facility have 
resulted in soil and ground water contamination. There is trichloroethene (TCE) contamination in NlROP 

Approved 8-21 -01 



- .  . . . . .  

upgradient wells (shallow, intermediate, deep and bedrock aquifers) indicating contamination may be 
coming onto the NIROP site. Ten-ppb contour lines were drawn for shalIow/intermediate and deep zones: 

(approximate depth) 
(approximate depth) 
(approximate depth) 
(actual depth) 

Four extraction wells were installed in 1992 and two additional wells were installed in 1995 for hydraulic 
containment of the TCE plume (capture and containment). Extra wells will be added this year (2001) to 
prevent apparent ”blow-by” of TCE past extraction wells. The area of contamination beyond the capture 
well system is not dissipating as expected. The Minneapolis Water Works downstream of the site on the 
Mississippi River has experienced a maximum TCE concentration of 1.9 ug/L. The UDLP has a plume 
and extraction wells on their property, also. Regulators are working with UDLP to get them up to the 
same level as the Navy with regard to water treatmentkontainment. 

Shallow = 20’ - 30’ 
Intermediate = 30’ - 80’ 
Deep = 80’ - 120’ 
Bedrock = 120’ - 180’ 

Pages 1 and 2 of he Record of Decision (ROD) state: 
“This action addresses the principal threat posed by the NIROP by preventing 
endangerment of public health, welfare, or the environment by implementation of this 
Record of Decision through hydraulic containment and recovery of all future migration of 
contaminated ground water from the NIROP and by recovery, to the extent feasible, of 
contamination downgradient of the NIROP.” 

Also on page 2, the ROD speaks of “effective” hydraulic containment in the context of ” 
... hydraulic containment and recovery of all future migration of contaminated ground water from 
the NIROP ...” The ROD goes on to say on page 3: 

“A portion of the aquifer within the Anoka County Parkland closest to the Mississippi 
River may not fall within the zone of capture of the ground water recovery system. 
However, should this occur, contaminants in any uncaptured portion of the aquifer are 
expected to dissipate by natural means over time to levels that are protective of human 
health and the environment.. .” 

The five-year review speaks of “substantial” containment. This term was used in the five-year review to 
reflect that “total” (i.e., 100%) hydraulic containment, as required by the ROD, is not likely to be provable. 
The meaning of “substantial” is not agreed upon. Total containment is interpreted by the partnering team 
as to not knowingly leave blow-by. How this is determined is addressed under Problem B, Effectiveness 
of Well Capture System. 

Issue: How to define the degree of containment necessary to achieve substantial hydraulic containment 
must be decided. 

Based on an overly conservative analysis, which has since been deleted from annual monitoring reports, 
it was once estimated that up to 1 ton per year of TCE was flowing into the Mississippi River. The Navy 
extraction wells have removed a total of 12.5 tons of TCE between 1992 and 1999 

Based on the five-year review, a recommendation was made to evaluate whether a remedy existed for 
the Anoka County Park (ACP) plume, and to evaluate the remedy (pp. 8 and 9 of the 5-yr review report). 

At the 5-yr Review the following objectives were reiterated from the ROD: 
“Installation and operation of a groundwater containment and recovery system to hydraulically 
contain TCE contaminated groundwater to prevent further migration and to ultimately restore 
groundwater quality in the aquifer to MCLs. Installation and operation of a groundwater 
containment and recovery system to recover, to the extent feasible, TCE contaminated 
groundwater beneath Anoka County Park.” 

The Five Year Review goes on to recommend the following related to ACP: 
‘ I . .  . 
... 
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0 The Navy will determine if any potential sources of contamination exist in Anoka County Park that 
may impact residual groundwater contamination levels in the area where residual groundwater 
contamination is present by September 1999. 

The Navy will determine what can be done to promote reduction of residual groundwater 
contamination in Anoka County Park to a level that will significantly reduce residual groundwater 
contamination, and determine if a response action will enhance the effectiveness of the selected 
remedy as it relates to residual groundwater in Anoka County Park by September 1999, and if 
warranted, will conduct a response action that will significantly reduce residual groundwater 
contamination and enhance the effectiveness of the selected remedy as it relates to residual 
groundwater contamination from NlROP in Anoka County Park by September 2000.” 

... 
0 

Note the emphasis on contamination leaving NlROP as opposed to entering the river. 

Assumption: Preventing NlROP groundwater contamination from leaving the property is protective of the 
Mississippi River. 

Assumption: FMC/UDLP contamination is distinct from NlROP contamination, even though it could be 
difficult to separate the two. 

Assumption: Soil is outside the scope of this groundwater (GW) operable unit (OU). 

Assumption: The Prairie du Chien aquifer is not contaminated. 

Note: There are four basic problems and hence four different decision statements. From this point on, 
each problem is dealt with individually, beginning on the next page. The problems are as follow: 

1. Problem A: Anoka County Park Vegetable Oil VOC Reduction Pilot Study 
2. Problem B: Effectiveness of Capture Well System and Capture Zone Analysis 
3. Problem C: Groundwater Monitoring for Overall Contamination at NlROP (i.e., LTM) 
4. Problem D: Exit Strategy (identified during the July DQO meeting) 

The Effectiveness of Capture Well System and Capture Zone Analysis Problem is presented here. The 
other problems are presented in separate DQO notes, one set for each problem. 

Consensus #1 ((21): The DQO notes will not be meeting minutes. The DQO notes will be an ongoing 
(work in progress) document which documents the meeting’s decisions. 

C2: The work of each day will be drafted after each day’s meeting and reviewed at the beginning of the 
next morning. The team will have a summary of comments at the end of each am and pm. The team will 
recap the meeting’s decisions at meeting closure to ensure we get team buy-in on site. 

C3: Be trustful of one another. 

C4: Changes to DQO notes: Insert a footnote on the bottom of DQO notes page, indicating the date the 
notes were approved. 

Action Item #I (A1 #I): Team will be notified via email if there is a conference call scheduled to address 
an action item. Team members will decide if they will be involved. 

A12: Initiating party of conference call (A1 # I )  will notify all involved parties that a conference call will take 
place (including date, time, topic). 

\ 
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PROBLEM B: EFFECTIVENESS OF CAPTURE WELL SYSTEM 

DQO Step 1. State the Problem 

See the DQO Step 1. General Section at beginning of this document 

Original emphasis of project: Capture system was installed per the Record of Decision (ROD) to prevent 
movement of the plume off the NlROP property. It was assumed that in doing so the plume would 
dissipate downgradient and reduce discharge to the river. 

Assumption: There is no intent to change the ROD as a result of or as part of this phase of the project. 

DQO Step 2. State the Decision 

Study Question: 
Is the capture system with the newly installed wells effective at preventing groundwater contamination 
from passing through the capture system? 

Potential Actions: 
1. If adequate capture is effected: 

0 

0 

Continue to use the system to prevent migration of contaminated groundwater to the river. 
Optimize the cost-effectiveness of the well capture system while maintaining adequate capture. 
Potential factors for consideration include: optimizing the number of capture wells that must be 
operated, optimizing the pumping rate of the capture wells, optimizing the number of monitoring 
wells that must be sampled, optimizing the frequency of sampling, etc., to reduce operating costs. 

2. If adequate capture is not effected, consider enhancing the system further to increase the degree of 
contaminated groundwater capture. 

Issue: Ultimately, the Navy would like to shut the pump and treat containment system off (exit strategy). 
We will deal with this question later. The ROD says that the ultimate goal is that all groundwater 
contaminant concentrations must be reduced to their MCLs throughout the aquifer. It may be found that 
this is ‘technically impracticable’ (TI). 

ROD language for Issue, above. The text is provided here (from page 44 of the ROD): 
“. .. At this site, there is a medium to high uncertainty that cleanup targets can be achieved within 
reasonable time frame. Despite extensive recovery efforts, very low concentrations of TCE may persist in 
the aquifer above the target cleanup level. If at some time in the future, the Navy believes that achieving 
the target cleanup level (MCL) is technically impracticable, at that time the Navy will apply for an Alternate 
Concentration Limit (ACL) in accordance with guidance for implementation of ACLs. The Navy plans to 
use a mathematical formula to determine if concentrations have dropped to an asymptotic level. This 
asymptotic level will be used to show technical impracticability ... In addition, if it is shown, based on the 
facts at the time, that upgradient sources are contributing VOCs to the ground water, the U.S. Navy will 
request approval of an alternate cleanup target level or approval to terminate ground water recovery 
operations.” 

Decision Statement: 
Determine whether NlROP groundwater contamination is substantially prevented from leaving the NlROP 
property after startup of new wells. 

If it is, continue to optimize the capture well system 

If it is not ... evaluate the need for enhancing the system. 

DQO Step 3. Inputs to the Decision 
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Measurements to be made: 
0 Hydraulic heads 
0 

0 

0 Stratigraphy 
0 

0 Drawdown 
0 

0 Pumping rate 
0 Borehole flow velocity 

0 

0 Plume dimension and location 
0 

Chemical Concentrations (8 analytes proposed by Navy - TCE and daughter products - MPCA 
and EPA have to agreed to this). Analytes are tabulated below with some additional information. 
Physical parameters (aquifer parameters (pump test data)) 

Removal rate (how much chemical is removed in a given time) 

Historical data (Hydraulic and chemical) 

Tracer study (could help interpret data) 
3D Numerical Model - MOD Flow 

Concentrations that constitute contamination and delineate the plume 

Analyte List 

Data Analysis Tools: 

Note: Data analysis tools discussed in Attachment 2 will be used in a weight-of -evidence approach. 
Multiple combinations of these tools may be used to evaluate capture. Hal Davis (USGS) presented a 
capture zone analysis to help the Partnering Team understand the site physical model and the utility of 
aquifer test analyses, flow nets, etc. This document is filed separately. 

Note: The partnering team approved the implementation of the USGS' plan titled "Proposal for 
Determining the Capture Area of Recovery Wells" (see meeting handout). 

DQO Step 4. Define the Study Area Boundaries 

Note: The Navy is responsible only for the NlROP site groundwater plume. The boundaries need to be 
defined . 

Note: Delineation of the southern NlROP plume should be worked out between UDLP, Navy, MPCA and 
EPA. MPCA has offered to mediate a discussion among the parties. 
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Suggestions: 

Current 1 OO-ppb TCE contour is the part of the plume to be evaluated. 

Geographical Boundaries: 
Area bounded by: 
0 

0 

Capture wells AT-9 and AT-5NB plus capture zone to the outside of those wells. 
Region upgradient of capture well line and downgradient of capture well line. 

Assumption: It is assumed that some contamination could "leak" past the exterior capture wells along 
the north and south edges of the capture well line, but the amount of contamination doing so is minimal 
compared to the contaminant concentrations bounded by the 100 ppb TCE contour line. 

Assumption: The levels of contamination at the edge of the plume (area between 100 ppb and 5 ppb 
TCE) along the north and south edges of the capture well line will continue to decline with time compared 
with the known contaminant concentrations between wells AT-9 and AT-5A and AT-5B. 

lssoer The extent of the upgradient and downgradient regions must be established. 

Populations: 
Groundwater both upgradient and downgradient of capture well line in the shallow, intermediate, and 
deep aquifer zones (all are interconnected to some extent). 
There are shallow, intermediate and deep plume monitoring intervals within the aquifer system. The 
shallow and intermediate zones are relatively separated (limited vertical mixing). 

Action Item: Temporal boundary: shall be moved to Problem D, Exit strategy, DQO 

DQO Step 5. State the Decision Rule 

Decision Rule: 
If the capture well system is effective at substantially preventing the flow of contaminated groundwater 
from NlROP beyond the capture well system, then optimize the system by selecting different pump rates, 
deselecting wells from the list of monitoring/pumping, etc., as appropriate based on best professional 
judgment using data analysis. If the capture well system is not effective at substantially preventing the 
flow of contaminated groundwater from NlROP beyond the capture well system, evaluate potential 
system enhancements, source control, etc., as appropriate. 

Note: Effectiveness will be judged on a weight of evidence based on the analysis tools identified in DQO 
Step 3, as deemed appropriate. Weight of evidence and best professional judgment will be based 
primarily on decision making tools of greatest value as identified in Attachment 1. Weight of evidence will 
include the following evaluations: 
0 Cone of depression 
0 Drawdown data 
0 Final surface after pumping (establish contours first then add flowpath lines). 

After completing this evaluation, USGS will write a report describing the methods of analysis and 
presenting conclusions regarding capture zones. A conclusion regarding the degree on containment will 
be made. The report will be reviewed by technical team members. 

DQO Step 6. Establish Error Tolerances 

Because of the great number of variables involved in evaluating the capture well system effectiveness, it 
is not feasible to use the standard DQO statistical approach to establishing the sampling plan. Instead, 
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as stated in DQO Step 5, a weight of evidence approach will be used. To the extent that statistical tools 
are judged to be useful in evaluating data and characteristics of this problem, they may be invoked. 
Confidence limits, other statistical performance requirements, etc., will be established at that time. 

DQO Step 7. Optimize the Design 

Well Selection Meeting 
(DQO Meeting #3) 

NlROP Fridley 
Charleston, SC 

March 6 - 7,2002 

(Finalized per 6/26/02 tele-con) 

Attendees 
Keith Henn - TtNUS (2) 
Mark Sladic - TtNUS (2) 
Tom Johnston - TtNUS 
Paul Rice - ICLD 
Craig Thomas - US EPA V (2) 

Jeff Meyers - Navy 
Cliff Casey - Navy 
John Betcher - MPCA (1,2) 
Rick Kuthau - EPA contractor (2) 
Hal Davis -USGS 
Venky Venkatesh -CH2MHill/CCI 

Notes: 
(1) J. Betcher has proxy to discuss any issue and make decisions for MPCA, because David Douglas 

(2) Participants in the 6/26/02 teleconference. 
could not attend the meeting. 

The purpose of this meeting was to select monitoring wells, sampling procedures, and other related items 
to complete NlROP Fridley data quality objectives (DQOs) Problem C. The results of this meeting will be 
the basis for the 2002 RAWP. The “previous DQO meetings” (including decision rules) noted in this 
document refer to meetings held on March 19-23, 2001 and July 17-1 9, 2001. 

Tools were discussed to assist in the well selection process. Based upon discussion at the previous 
DQO meetings, geostats were introduced by the Navy as a tool. The EPA and MPCA raised questions 
about the validity of using geostatistics or other computerized means (e.g., MAROS software) of 
evaluating the site data given the complexity of the geology and hydrogeology at the site. MPCA and EPA 
expressed concerns that the geostatistical evaluation of the monitoring network that was done in the past 
was no longer relevant. However, as identified in the meeting, the Navy was prepared to discuss an 
updated geostatistical evaluation of the site which included the numerous additions made to the 
monitoring network based upon the 1999 AMR data. MPCA and EPA asked that if the Navy intends to 
identify new information or tools in the meeting that it be sent out ahead of the meeting for review. The 
MPCA expressed the concern that the complexity of the site hydrogeology may violate some of the 
assumptions of geostatistics. For purposes of this meeting, it was agreed that only hand contouring 
(triangulation and no geostats) and professional judgement will be used to establish contaminant 
isoconcentration contours. The discussion did cover the use of geostatistics in the future, including the 
possibility of the team receiving training in geostatistics. However, this decision was postponed until later 
in the meeting. At the end of the meeting, it was determined by the group that since the team had been 
successful in identifying monitoring purposes and needs for individual wells, the use of geostatistics was 
not necessary and would not be pursued any further. The group decided that MAROS software will not be 
used. 

Assumption: TCE concentrations are assumed to be the best indicator parameter of, plume size, shape, 
and location at this time since the majority of VOC contamination in ground water is TCE. This will be 
tested in the 2001 Annual Monitoring Report (AMR). All eight COCs (which include TCE degradation 
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products) identified in previous DQO meetings will be evaluated:. Unless this evaluation shows that the 
assumption is not correct (e.g., if daughter products of TCE increase or are expected to increase based 
on remedy) TCE will be used as the indicator parameter for the NlROP plume for the AMR reports. 

Assumption: In previous DQO meetings it was agreed that the 100 ppb TCE contour would be used to 
establish the capture zone performance, at least until site is near closure, at which time a more stringent 
criterion regarding the identification and bounding of contamination will apply. This assumption will be 
evaluated annually in the AMR (March, 2002). 

Assumption: The well selection performed is based up 1999 AMR data and 2001 potentiometric surface 
contour maps. It was determined that this data is the most current agreed representation of the site 
conditions. 

Assumption: Annual reviews of well selection will take place in each AMR. Modifications will be made 
based upon new or more complete data sets, as needed. 

Assumption: It was noted in the 6/26/02 telecon that many wells have multiple monitoring purposes (as 
defined below). If a well is to be eliminated from the monitoring network in the future all of these 
purposes must be evaluated before it can be eliminated. 

Development of a Decision Tree , 
The team discussed the types of information needed to achieve the project objectives. Later the team 
decided that, instead of dealing in the abstract, the team should actually go through a well selection 
process. Through this process the factors that are important would tabulated to develop a decision tree. 
An attempt was made to capture the thinking behind well selection and to establish how data would be 
used to support decision making for the 6 decision rules identified in previous DQO meetings. During the 
selection process the following general factors were identified with the understanding that particular 
circumstances could cause other factors to be important: 

Relative well concentrations (a desire to bias toward wells with higher concentrations wells) 
Upgradient concentrations 
Proximity of wells to each other (a concern over redundant data due to wells located close together) 
Bracketing important concentration contours with “clean” and “dirty” samples. 
Historical data, especially temporal and spatial trends 
Geology of the site (e.g., the influence of low permeability zones on contaminant movement) 
Representativeness of wells for various purposes (e.g., the capture system vs. plume edge) 
Data variability (e.g., site variability, sampling variability) 
NlROP versus non-NIROP contamination 

Where appropriate, wells were classified as cross-gradient, upgradient, in-plume, etc (Tables 1 and 2). 
Some wells were selected based on inclusion in more than one classification and may therefore have 
multiple classifications. The text below ties the well selections to the 6 decision rules and provides 
rationale. 

Decision Rule #C1 (Capture system performance): 

Shallow Wells 
These wells are listed in Table 1 

Because MS-40s and MS-401 both monitor the shallow monitored interval, and MS-40s has historically 
had higher concentrations between the two wells, it was decided that MS-40s would adequately monitor 
the 100 ug/l contour and MS-401 would not need to be monitored. 

Well data from UD-63s will come at the courtesy of UDLP. See Table 3 for this information. 
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-- Well 2-S was selected over 16-S as the better well to measure the 100 ppb TCE contour in this area. If 
future evidence (e.g., hydraulic data) does not validate this assumption, this can be reconsidered. 

MPCA plans to have UDLP install wells downgradient of the paint shop where 12,000 ppb TCE was 
encountered. 

The Navy will need copies of UDLP reports to understand if there is a possible influence of UDLP 
contamination on NlROP plume conditions. The data will be evaluated to determine if it will be useful to 
attempt to separate UDLP from NIROP-related contamination. See notes in Tables 1, 2, and 3 regarding 
NlROP wells which may represent UDLP contamination. 

Action : Navy must request UDLP reports from UDLP (or the MPCA). 

The Navy noted that based upon negotiations with UDLP, UDLP will perform O&M responsibilities at the 
NlROP for four years. 

Action: Navy should elevate the resolution of separating UDLP and NlROP plumes through David 
Douglas of MPCA. 

Intermediate Wells: 
Wells are identified in Table 1. 
There is no aquifer material in the intermediate interval to the south of AT-5NB, thus there are no wells in 
this area. 

The group determined, that there is a data gap in the intermediate zone north of MS-431. North of this well 
no intermediate wells exist to determine the 100 ug/l and other lesser concentration contours. Contours in 
this area are inferred on AMR maps. A note of this monitoring data gap was made for latter discussion. 
This data gap will be discussed in a separate conference call. As noted in the summary of the 5/13/02 
teleconference call this area and the appropriate amount of data needed to monitor this area is still being 
evaluated by the partnering team. 

Deep wells 
Wells are presented in Table 1. 

Assumption: The group hasn't completely established the degree of data variability and trends in a select 
number of wells. The team will continue to track the information collected to better assess this. 
Nevertheless, the characteristics are understood enough based upon the 1999 AMR data to select wells 
at this time. 

Prairie du Chien Wells 
These wells are discussed separately below. 

Decision Rule C2 (Compliance Wells:) 
Concentrations in these wells will be compared to surface water standards. Annual sampling should be 
conducted to provide enough data to establish trends and facilitate these comparisons. The wells are 
identified in Table 2. 

Decision Rules C3 (Change in Plume Size, Shape, etc.) and C4 (Meet Cleanup Criteria) 
Shallow Wells 
Expectation: "Exterior" wells can be dropped from monitoring as the plume shrinks. No decision criteria 
were developed for how decisions would be made to drop monitoring wells. 

The isoconcentration that will be used to bound the plume for this decision is 5 ppb. This was based upon 
assumption identified earlier (page 1) indicating that TCE is a sufficient indicator parameter. If this 
assumption proves to be invalid in each year's AMR then further evaluation will be needed. Other factors 
than simply TCE will need to be taken into account to make these decisions. The concentration of other 
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compounds will need to be evaluated and the combined risk from multiple compounds will be part of the 
decision. It might be possible that criteria are exceeded for compounds other than TCE. The issue of 
verification of results and the number of sampling events required to verify that concentrations are below 
limits has not been discussed. 

Based upon stable concentrations, upgradient wells have been given a low priority until final closeout of 
the site, at which time better definition of what contamination might be coming onto the site will become 
an important consideration. As a result, less frequent sampling can be used on these wells. 

In-plume wells were selected for the shallow aquifer and are presented in Table 2. 

Assumption: Since a capture system is in place monitoring source areas within the plume is less of a 
priority and can be monitored less frequently. Therefore it was agreed that the sampling frequency for in 
plume wells should be once per 5 years. The next sample round should be in 2006. 

Discussion of ACP “in-plume” wells was deferred to later and are discussed in detail below1 

Intermediate Wells 
Wells were selected and are presented in Table 2. 

Well 3-1s is a dual purpose well (in-plume well and plume edge to define the 100 ppb of TCE) is will be 
sampled annually. 

A monitoring gap North of MS-431 was identified by the group in the intermediate zone. The monitoring 
gap results in uncertainty in location of the 100 ug/l and other concentration contours. The 100 ug/l 
contour is being used to evaluate system performance. This is being evaluated by the partnering team at 
the present time. 

Deep Wells 
Wells were selected and are presented in Table 2. 

Based upon the 6/26/02 telecon, it was determined that well 4-D will be sampled every two years. The 
sole purpose of including this well is to define the 5 ppb line for TCE. 

Sampling frequencies for MS-29D and MS-31 D were not discussed in the rntg. Consistent with other in- 
plume wells a sampling frequency of 1/5 yr is recommended by TtNUS (see Table 3). 

Prairie du Chien Wells 
These wells are discussed separately below. 

Decision Rules C5 (Enhance System Performance or Evaluate ACL’s) and C6 (Technical 
Impracticability) 
Well selection for this decision rule will be addressed in the ROD and 5 Year review process. If it is 
agreed by all parties that alternate concentration limits should be considered , the 5-year monitoring 
interval will not be frequent enough and will be addressed later. 

Prairie du Chien Wells -Decision Rules C3, C4 and C6 
TCE concentrations have ranged from non-detect to 7.9 ppb (5.5 ppb was incorrectly noted in the 
meeting) in wells monitored. PCE was detected at 560 ppb in well 5-PC (upgradient to NIROP). 

Based on these results (especially the low concentrations of in plume wells), the current sample 
frequency is not necessary. The team agreed that these wells should be sampled once per 5 years 
(Table 2). Although not required by the regulatory agencies, 5-PC will be sampled annually to establish 
temporal upgradient concentrations due ta offsite sources. 
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Based upon the 6/26/02 telecon, it was determined that there is a need to monitor the condition of the PC 
more frequently than every 5 years in select wells. This is largely based on the importance of the PC 
aquifer as a regional aquifer. Two PC wells (2-PC and MS-53PC) will be sampled on a frequency of 
once every two years. The addition of these wells will allow the condition of the PC aquifer to be 
monitored on a more frequent basis and determination of trends will emerge faster than would be the 
case by sampling every five years. Specifically, MS-53PC will be sampled more frequently because it is 
located downgradient from the Navy. Similar to monitoring 5-PC, 2-PC will be sampled more frequently to 
track migration of offsite contamination onto the Navy property. 

2001 1 2002 I 2003* 1 2004 I 2005 I 2006 I 2007 I 2008* I 

ACP Well Selection 
General Factors Considered When Selecting ACP Wells 

Blow by across the NlROP compliance line into ACP 
Representation of contamination not captured by the capture system in ACP wells 
System complexity 

0 Using certain wells to monitor the concentrations along the compliance line and using these wells to 
determine capture performance. 

0 Trends: There is only one data set available. Significant changes have taken place in ACP. 
Therefore it will be difficult to eliminate wells from the monitoring program. At least 6 data points are 
commonly used to establish a temporal trend. 
Data will be useful in making future ACP remedy decisions. 0 

Note: Water levels will be measured in all existing monitoring wells to be used to construct equipotential 
maps for AMR reports and for evaluation of remedial actions. 

Capture svstem Derformance monitoring: All wells (1 8-S, 26-S, MS-36S, MS-41 S, 44S, MS-361, MS-41 I, 
MS-451, 15-D, 36-D, and MS-41 D) inside the noted polygons (solid) in the shallow, intermediate, and 
deep intervals (Figures 1, 2, and 3, respectively) will be sampled annually. Those wells noted with an “ * ” 
will be sampled semi-annually (see Table 3 for more information). 

ACP plume monitorinq All wells inside the noted polygons (dashed) in the shallow, intermediate, and 
deep intervals (Figures 1, 2, and 3, respectively) will be sampled annually. Wells MS-44s and MS-441 will 
also be sampled semi-annually for ACP monitoring (in addition to those wells listed above for semi-annual 
sampling above; see Table 3 for more information). 

Vegetable oil pilot scale test monitoring wells are not an issue here because we don’t know degree of 
success for that project. 

General Summary of Sampling Frequency 
Semi-annual sampling will begin in the Spring of 2003. This was decided because the work plan and 
QAPP will not be able to be prepared and reviewed in time for Spring 2002 sampling. 

* Indicates five-year review 

The 5 ppb contour line was examined. Based on numerous rounds of historical results, the upgradient 
concentrations values have not changed appreciably. Therefore, the sampling frequency for wells used 
to establish the 5 ppb contour line do not need to be sampled annually. Once every 2 years was selected 
as a reasonable frequency. 
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. SUl 
Well Class Frequency 

Veg oil wells (identified and sampled by CCI) 
Wells noted " *" in the ACP 
All wells not in the other categories 
NlROP plume edge wells, and wells not 

Quarterly 
Semiannual 
Annual 
Biennial (occurring once every two years) 

needed to define 100 ppb isoconcentration 
contour for TCE 
In-plume NlROP wells 
PC Wells 

Every 5 years 
Every 5 years with noted exceptions 

North 40 Concerns: 
Three trenches with leaked barrels were discovered in the early 1980's NlROP site investigation. In the 
OU2 RI, investigators drilled through a barrel and an emergency removal was done which identified 
leaked barrels. 
Two questions that have been raised are: 
1. Where is contamination going and what is the ground water flow direction? 

Resolution: Modeling shows a more direct flow path to Mississippi River whereas hand drawn 
contours show a more southerly then westerly path to river. The gradient is flat in the N40 and 
one contour line generally is drawn through the area. Due to the flat gradients it is difficult to 
definitively identify the groundwater flow direction. Consensus was reached that we should rely 
on real measured hydraulic heads and professional interpretation of the data over modeling 
output. We might rethink the MS-421 data and construction to verify contours (rethink the 
monitored interval of this well). ' 

2. Do we need to install additional 2 nests of wells initially included in the budget? 
Resolution - Action: Keith Henn provided additional lithology data and a N40 monitoring well 
review to the technical team by April 10,2002. This was followed by a conference call on May 13 
2002 at 1 1 :00 am EST to initiate discussion on how to resolve the North 40 monitoring issue and 
also the intermediate zone monitoring gap issue. Attendees of this meeting were Henn, Kulthau, 
Davis, Thomas, and Betcher. Casey did not attend the call. 

Two topics were discussed [resolution included in () below]: 
Whether MS-421 is monitoring the Shallow or Intermediate Interval. (The technical team 
concluded that MS-421 monitors the shallow interval and not the intermediate interval. The 
team noted that by moving this well to the shallow interval there are no monitoring wells in the 
intermediate zone to monitor groundwater to the north of MS-431 and any groundwater 
downgradient from the N40 area). 
Information to assist in determining if additional wells are needed downgradient from the 
North 40 (The information was provided, however the need for wells was not resolved. The 
regulatory agencies will draft a proposal on the number of wells needed and the rationale 
from their point of view and submit this to the Navy for discussion. Likewise TtNUS will 
confer further with the Navy). 

Groundwater Sampling Methods 
Keith Henn presented the issues around the various sampling methods. First, it was asked if our 
sampling objective at this point in LTM is to (1) represent an exposure point concentration similar to 
drinking water use, or (2) whether the measured concentrations should measure relative concentrations 
and temporal trends to determine the effectiveness of the remedial system. Slides were used illustrating 
typical NlROP wells which show a lot of variability in earlier data but less variability in later data. 

Discussion ensued about whether use PDBs would be allowed for sample collection. The Navy 
maintained that data variability may be due in part to the current sampling techniques employed while 
PDBs could remove much of this variability. The MPCA added that much of the variability in the field may 
had been removed by standardization of the purge and sample method and that the MPCA provided field 
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oversight to help to insure that a consistent method was being used. It was also identified that vertical 
stratification within a well can require characterization of each monitoring well before PDB placement for 
each well could be determined. The costs of this additional up front work have not been quantified nor 
has the time needed to do this work determined. Ilt was determined that some wells were located near 
zones of higher contamination. The MPCA believes that PDBs would not be able to monitor these 
situations as well as purge and sample methods. 

Craig was not comfortable with them, in part, because some studies show that they do not address 
stratification issues. EPA was also concern that the well screens may not be ideally positioned vertically 
to capture maximum concentrations of contaminants in the subsurface, but that extended purging helps to 
capture contamination that may lie slightly above or below the well screen. The use of PDBs would not 
allow for the creation of such an extended sampling zone from the currently installed wells. Two options 
were presented by TtNUS which could avoid the stratification issue yet measuring an “average” 
concentration using the PDB: (1 )  Use of multiple PDBs with averaging across PDBs or (2) use a longer 
PDB bag in one well. It was proposed that the site could be periodically “rebaselined” using conventional 
sample methods to verify PDB performance or to draw correlations between PDBs and purge and sample 
techniques. PDBs coupled with “rebaselining” would help us meet the objective of measuring exposure 
point concentrations and determine the trends in the system to measure remedy performance. It was 
stated that trying to use average concentrations by averaging multiple sample results or using long 10 
foot bags defeated one advantage of the PDB method which is to determine concentrations from discreet 
intervals in short screened wells. TtNUS said that PDB can be used to monitor discrete intervals, but are 
not limited to this - so ‘defeating’ the ‘advantage’ is not really relevant. 

MPCA stated they were inclined not to approve the use of PDBs because the up front work to 
characterize each well had not been done. In addition, numerous modifications have been made to the 
well monitoring and extraction well systems. The sampling methods have been standardized for purge 
and sample method so concentrations can be compared with past sampling information. The concern that 
changing sampling methods would add more confusion to data interpretation. Consensus was reached 
that PDBs would not be used. 

All agreed that the next RAWP should specify conventional purge and sample method (same as used in 
2001) as the selected sampling method. An option was left to further evaluate the use of PDBs in the 
future, especially in light of the apparent increased use of PDBs in other states. 

Action: Cliff was to verify that Parsons actually prefers purge and sample for the Vegetable Oil Pilot 
Scale Test sampling. 
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Attachment 1. DQO Meeting Record, 2001 

DQO Meeting Attendees: 

Name I 
~ 

Joel Sanders 
Thomas Bloom 
Hal Davis 

Cliff Casey 
B. Venkv Venkatesh"' 
Brian Lewis 

I Tom Johnston 
Paul Rice 
Todd Weidemeyer 
Dan Griffiths 
Mike Troian 
v' Not present in the D QO meetinq on Fridav. March 23. 2001. 
(*) 

lasted about half an hour beyond that point to address comments of other meeting participants. 
@)The first day of this meeting was a day of DQO training presented by John Warren and Tom Dixon of 

EPA headquarters. 
(4) Arrived late on Tuesday. 

F Fridlev, MN 
T Teleconference 

. Left the DQO meeting on Friday, March 23, 2001 after addressing their comments. The meeting 

C Charleston, SC / 
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Attachment 2. _ _  
EVALUATION OF DIFFERENT METHODS FOR DETERMINING CAPTURE OF THE GROUND-WATER 

RECOVERY SYSTEM AT THE NIROP FACILITY, FRIDLEY, MINNESOTA 

Aquifer testing to determine 
Capture zone around wells 
Analytical equation 
MODFLOW (if the model matches 
the heads and aquifer complexity 
within the vicinity of pumping 
wells) 

Otherwise 

Potentiometric maps and flowlines 

Borehole flow meter 

Ground-water heat flow 

INTRODUCTION 

AT9 

Good 

Poor 
Good 

Fair/ 
Poor 
Good/ 
Fair 
Fair/ 
Poor 
Fair/ 
Poor 

This document discusses 9 different methods that could be used to estimate the capture zone of the 
ground-water recovery system. Each of the methods is list in the table below and then discussed 
individually. In reality, no one method may work best for all wells and the best result would be to use 
several methods in combination. 

Poor 
Good/ 

METHOD I PROBABILITY THAT METHOD WILL SUCCEED IN 

Poor Poor 
Good/ Good/ 

1 DETERMINING IF CAPTURE IS OR IS N 

Tracer tests I Poor 
Basic ground-water inornanic I Fair/ - 
Chemistry I Poor 
Contaminant concentration I Fair 
Changes over time 

Good Good 

Fair Fair Fair 

Fair Fair 
Fair/ Fair/ Fair/ 

Fair/ Fair/ Fair/ FEE; 1 F;;; 1 Poor 
Fair 

Fair/ Fair/ ’ Fair/ 

IT OCCUI 
AT1 0 

Good 

Poor 
Good 

Fair/ 
Poor 
Good/ 
Fair 
Fair/ 
Poor 
Fair/ 
Poor 
Poor 
Fair/ 
Poor 
Fair 

RING. 
ATSA 

Good 

Good 
Good 

Fair/ I.. 

Poor 
Good 

Fair/ 
Poor 
Fair/ 
Poor 
Poor 
Fair/ 
Poor 
Fair 

AT5B 

Good 

Good 
Good 

Fair/ 
Poor 
Good 

Fair/ 
Poor 
Fair/ 
Poor 
Poor 
Fair/ 
Poor 
Fair 

DISCUSSION OF METHODS 

Aquifer testing to determine capture zone around wells 
This method was discussed in detail in the project proposal “Proposal for Determining the Capture Area of 
Recovery Wells at the NlROP Facility, Fridley, Minnesota”, so it will not be discussed further here. 

Analytical equation 
Analytical equations such as those described by Grubb (1993), Javendel and Tsang (1986), and 
Todd (1976) can be used to determine the capture zone of a pumping well. These equations 
assume steady-state pumping and steady-state flow conditions in the aquifer, as well as uniform 
aquifer properties in the capture zone. Well AT5A is a very good candidate for this method, an 
aquifer test was conducted on the well and indicated that it fits the assumptions of the equation. 
Well AT5B should also be a good candidate because the aquifer has a definite upper boundary, 
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possible uniform permeability, and no nearby lateral boundaries. Wells AT9 and AT1 0 are 
probably the worst candidates for this method because of the immediate proximity of lateral low- 
permeability clay layers. The method may work satisfactorily for wells AT3, AT7, and AT8, the 
aquifer conditions do not fit the assumptions of the method perfectly, but are probably close 
enough to yield useful results. 

MODFLOW 
If the MODFLOW model closely matches the heads in the vicinity of the pumping wells, uses the known aquifer 
parameters from the aquifer tests and step-drawdown tests, and is able to accurately represent the distribution of 
clays around the pumping wells then the model should do a good job of predicting the capture zones. 

Flownets 
The flownet method could yield useful results because it is able to incorporate some aquifer complexity. 

Borehole flow meter 
This method has been discussed in considerable detail at the technical meetings and everyone probably 
has already formed an opinion on their accuracy. I have given all the wells a ranking of faidpoor based on 
the fact that some of the data already collected was contradictory. 

Ground-water heat flow 
All the wells were given a ranking of fair to poor because heat flow data is generally hard to interpret. However 
the data is already being collected and even a relatively simplistic interpretation may yield some useful results. 

Tracer tests 
All the wells, except AT3A, were given a ranking of poor. Based on the evaluation conducted in the planning of 

the “Proposal for Determining the Capture Area of Recovery Wells at the NlROP Facility, Fridley, Minnesota” it 
appears that there are few well-placed monitoring wells for tracer injection. In addition, any tracer tests woul 

probably be long-term projects, which would add to difficulty of their execution. 

Basic ground-water inorganic chemistry 
Given the highly permeable sands and relatively fast flows the ground water would be expected to have relatively 
uniform chemical propertied which is why I ranked all the wells faidpoor. But this ranking is obviously speculative 
and this method may give results that are better than expected. If basic water quality data has been collected in 
the past it may show that the method has merit. 

Contaminant concentration changes over time 
In the long term the contamination levels in the down gradient wells should trend downward and 
this would be evidence that the recovery system is achieving significant capture. If the 
contamination levels in the down gradient wells remain high for an extended period of time then 
this would be evidence that significant amounts of contamination are not being captured. 

However, it may take a significant amount time for this trend to develop even if the recovery 
system is achieving complete capture. Low permeability zones in the vicinity of and up gradient of 
the monitoring wells could be storing and later releasing contamination, thus causing the 
measured contamination levels to remain high for a significant period of time. 

References 
Todd, D.K., 1976, Groundwater Hydrology, John Wiley and Sons, 535 p. 
Grubb, 1993, Analytical Model for Estimation of Steady State Capture Zones of Pumping Wells in 
Confined and Unconfined Aquifers, Ground Water, v 31, No. 1, p.27 
Javendel and Tsang, 1986, Capture-zone type curves: A tool for aquifer cleanup, Ground Water, V. 24, 
NO. 5, pp 616-625 
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Problem C. Groundwater Monitoring for Overall Contamination at NIROP 

DQO Step 1. State the Problem 

Concerns: 

I 0 

0 

0 Must obtain info to: 

NlROP groundwater contamination exceeds surface water and ground water ARARs and criterion to 
be considered (TBCs) as identified in the 5-yr review. 
Need to evaluate whether ROD remedy is protective of human health & environment 

o evaluate capture, 
o evaluate pilot study effectiveness 
o 
o 

establish extent of contamination (horizontal and vertical) 
evaluate integrity of compliance line at the river. 

i o evaluate progress in aquifer restoration 

Problem Statement : We want to optimize the groundwater monitoring program while providing sufficient 
data to determine whether the following are being achieved: 
1. Contaminated groundwater is prevented from leaving the site 
2. Contaminated groundwater is prevented from reaching the Mississippi River. 
3. Change in the shape, size, and location, of plume are being tracked. 
4. Contaminant levels are being evaluated relative to surface water and groundwater standards. 
5. Performance of remedial system is assessed (System = Existing ongoing remedial actions and any 

future remedial actions which are implemented). 
6. Practicability of achieving complete remediation is assessed (won’t completely address this under 

groundwater optimization). 

DQO Step 2. State the Decision 

Overall Decision Statement: Determine whether endangerment of public heath and the environment, 
welfare through hydraulic control and recovery of all future migration of contaminated groundwater from 
NlROP & recovery to the extent feasible of downgradient contaminated groundwater has been prevented 
(paraphrased from the ROD). 

Note: MPCA may be approached with a proposal for a variance if action levels are not achieved using the 
best available technology. 

Note: Groundwater receptors considered at NIROP: . . . 
Those that drink water from the aquifer beneath or downgradient of NIROP 
Those that drink water from the Minneapolis water supply 
Organisms living in the Miss. River. 

Issue: There may be other ways to protect receptors. 

Decision Statement 
1. If contaminated groundwater (>I00 ppb TCE) is migrating beyond the north and south edges of the 

capture well line along the NlROP compliance line, (see assumptions, Step 4, Problem B) ,evaluate 
potential system enhancements, source control, etc., as appropriate to improve the containment 
system. If not, optimize groundwater monitoring system by selecting different pumping rates, 
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deselecting wells from the list of monitoring/pumping, etc., as appropriate, based on best professional 
judgment using data analysis tools described in Attachment 2 (of Problem 6: Effectiveness of Capture 
Well System). 

Note: The “capture well line” (wells AT-3, 5A/B, 7, and 8)  is located as close as physically possible to the 
“NIROP compliance line”. 

2. 

3. 

4. 

5. 

6. 

If groundwater with contaminants exceeding surface water criteria is entering the river, 
evaluate/implement a remedy to prevent this (This is related to Problem A: ACP Vegetable Oil VOC 
Reduction Pilot Study). If contaminated groundwater is not entering the river optimize groundwater 
monitoring program further. 
If the change in shape, size, concentration, and location of plume indicate that the remedy is deficient 
or groundwater monitoring is insufficient, then make adjustments to mitigate the deficiency (action 
depends on conditions). If no change in shape, size, and location, of plume that would indicate that a 
deficiency is observed then optimize groundwater monitoring program further. 
If groundwater COC concentrations are > their respective groundwater regulatory limits then continue 
the remedy, evaluate remedial alternatives (e.g., LUC, etc.), and/or petition for ACL. If not, 
recommend NFRAP and stop treatment. 
If cleanup performance for the entire remedial system is unsatisfactory then enhance system 
performance, evaluate technical impracticability of the system, evaluate remedial alternatives (e.g., 
LUC, etc.), and/or petition for ACL. If the cleanup performance is satisfactory, further optimize the 
remedial system, if possible. 
If achievement of cleanup goals is practicable then continue applying the remedy. If not then 
demonstrate technical impracticability of the cleanup goals and petition for an ACL. 

Note: Item 6 above will only be evaluated when site conditions warrant such an evaluation (e.g.,. 
remedial system is reaching asymptotic performance levels that do not meet action levels). 

Note: Include discussion of applicability of additivity assumption in the Minnesota HRL guidance at the 
end the remedy in the “Inputs to decision”. 

DQO Step 3. Inputs to the Decision 

Analyte List 

SW-846 Method 8260 (as specified in approved QAPP) abbreviated list for groundwater samples 
COCs shown below) 

Location of Maximum 

0 

0 

MDLs to meet regulatory limits (e.g., Decision Statement #2, lower DL for VC in compliance wens) 
Well stabilization parameters (according to approved Remedial Action Workplan QAPP, Remedial 
Action Monitoring Plan) 
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0 

0 

0 

Surface water and groundwater quality standards (Attachment TBD) 
Mass removal calculations from extraction wells only (Decision Statement #5) 
Extraction well pumping rates and volumes (cumulative across all wells and individual wells, Decision 
Statements # I ,  3, 4, 5 and 6) 
Water levels from monitoring wells (Decision Statements #1, 3, 4, 5 and 6)) 
River gauge measurements (Decision Statements #I ,  3,4, 5 and 6) 
Cost of Operation and Maintenance for GWTF (Decision Statements #1, 4, 5 and 6) 
Potential remedial technology list (Decision Statement #4, 5 and 6) 
Feasibility study of alternatives (Decision Statement #4, 5 and 6) 
Technical impracticability guidance (Decision Statement #4, 5 and 6) 

/ 

Note (Added by Keith Henn, evening of 7/19/01): Consensus: Because mass flux calculation results 
along the compliance line are no longer needed this calculation will no longer be performed and included 
in the AMR. 

DQO Step 4. Define Site Boundaries 

Spatial Boundaries 

All Decision Statements: 
0 

0 

Primary Concern: Unconsolidated aquifer (shallow, intermediate, and deep monitored intervals). 
PDC was evaluated to assess potential downward migration. 

Assumption: For purposes of general plume tracking, TCE is representative of the distribution of all 
contaminants (i.e., all 8 COCs). 

Action Item: Partnering team to validate the above assumption by looking for coincidences of plume 
shape for all 8 COCs. Tag maps will be included in the2001 AMR to achieve this objective. If assumption 
is not validated we will re-evaluate DQOs. 

Decision Statement #I 
0 Zone of the NlROP plume that exhibits >I00 ppb of TCE for contaminated groundwater beyond the 

north and south edges of the capture well line along the NlROP compliance line, see assumptions, 
Step 4, Problem B) 

Decision Statement #2 
0 Zone of the NlROP plume that exhibits any of the 8 COCs > surface water regulatory limits along 

Mississippi River compliance line of NlROP plume. 

Decision Statement #3 
0 Include PDC aquifer 
0 Mostly interested in plume edges of NIROP plume (see Problem B Effectiveness of Capture Well 

System, Step 4 Note). 

Assumption: There are no spatial resolution requirements for establishing the location of the plume 
boundary. 

Decision Statement #4 
0 Extent of TCE-contaminated ground water that is > regulatory limits for unconsolidated and PDC 

aquifers. 

Assumption: TCE is representative of all 8 COCs for purposes of defining perimeter of the plume, 
however, in the interior of the plume all 8 COCs will be used. 
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Decision Statements #5 and #6 
0 

0 

- . -  

Extent of all 8 [COCIs in NlROP plume > regulatory limits for unconsolidated and PDC aquifers. 
Also interested in interior of plume. 

Temporal Boundaries 

Note: Refer to Navy's Guide to Optimal Groundwater Monitoring, Table 4-2 for guidance. 

General considerations: 
0 

0 

Duration of sampling program: 
0 

0 

Temporal boundaries may be well-specific. 
Temporal boundaries may depend on how much data is available (how many rounds of data). 

Refer to Problem D: Exit Strategy 
Frequency of sampling (can be handled under Step 7). Includes consideration of: 
0 

0 

0 

0 

Slope of the concentration trend line (approaching asymptote) 
Sample data variability (i.e., noise) 
Sampling program changes that are necessary because of containment or treatment system 
changes 
Spatial density of sampling points relative to hydrogeologic complexity and proximity to source 
areas. 

Decision Statement #I 
0 Refer to all general considerations. No other decision-specific temporal boundaries. 

Decision Statement #2 
0 Duration of sampling program is such that we will monitor until we are able to achieve compliance 

with surface water criteria, including verification. 

Decision Statements #3, 4, 5, and 6 
0 Refer to all general considerations. No other decision -specific temporal boundaries. 

DQO Step 5. Decision Rules 

1. If contaminated ground water (>I00 ppb TCE) is migrating beyond the north and south edges of the 
capture well line along the NlROP compliance line, see assumptions, Step 4, Problem B) based upon 
the weight of evidence using water level data, TCE concentration trends, and capture zone analysis, 
then evaluate potential system enhancements, source control, etc., as appropriate.. If not, then 
optimize the system by selecting different pump rates, deselecting wells from the list of 
monitoring/pumping, etc., as appropriate based on best professional judgment using data analysis 
tool identified in Attachment 5. (this is related to Problem B: Effectiveness of Capture Well System). 

2. Continue to study/implement a remedy (e.g., Vegetable Oil) until the ground water contaminant 
concentrations for each COC in all compliance wells are below their respective surface water 
criterion. (This is related to Problem A: ACP Vegetable Oil VOC Reduction Pilot Study). If 
contaminated ground water is not entering the river optimize ground water monitoring program 
further. 

Action Item: Partnering Team will involve statisticians to assist the team in identifying how we are going to 
determine whether groundwater concentrations are below surface water criterion for Decision Rules #2 
and 4. Not completed as of August 23, 2001, however progress has been made with EPA statistician (A. 
Lubin) 

3. If the change in shape, size, concentration, and location of plume based upon the weight of evidence 
using water level data, TCE concentration trends, and capture zone analysis, indicates that the 
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4. 

5. 

6. 

remedy is deficient or groundwater monitoring is insufficient, then make adjustments to mitigate the . .  -. 

deficiency (action depends on conditions). If no change in shape, size, and location, of plume that 
would indicate that a deficiency is observed, then optimize the ground water monitoring program 
further. 
If ground water concentrations in the unconsolidated aquifer are > their respective ground water limits 
for any of the 8 COCs in any NlROP site well then continue the remedy, evaluate remedial 
alternatives (e.g., LUC, etc.), and/or petition for ACL. If not, recommend NFRAP and stop treatment. 
If cleanup performance for the entire remedial system does not achieve cleanup goals within a 
reasonable timeframe after source reduction/removaI/control, then enhance system performance, 
evaluate technical impracticability of the system, evaluate remedial alternatives (e.g., LUC, etc.), 
and/or petition for ACL. If the cleanup performance is satisfactory, further optimize the remedial 
system, if possible. 
If achievement of cleanup goals is practicable then continue applying the remedy. If not then 
demonstrate technical impracticability of the cleanup goals and petition for an ACL. 

Note: Decision Rule #6 will be evaluated per the technical impracticability guidance. 

DQO Step 6. Establish Decision Error Tolerance Levels 

Note: The Partnering Team has deferred this step to the statisticians. In this process the statisticians will 
review and use the Navy’s Guide to Optimal Groundwater Monitoring as a guide and to address this 
problem. 

DQO Step 7. Optimize the Design 

Well Selection Meeting 
(DQO Meeting #3) 

NIROP Fridley 
Charleston, SC 

March 6 - 7,2002 

(Finalized per 6/26/02 tele-con) 

Attendees 
Keith Henn - TtNUS (2) 
Mark Sladic - TtNUS (2) 
Tom Johnston - TtNUS 
Paul Rice - ICLD 
Craig Thomas - US EPA V (2) 

Jeff Meyers - Navy 
Cliff Casey - Navy 
John Betcher - MPCA (1,2) 
Rick Kuthau - EPA contractor (2) 
Hal Davis -USGS 
Venky Venkatesh -CH2MHill/CCI 

Notes: 
(3) J. Betcher has proxy to discuss any issue and make decisions for MPCA, because David Douglas 

(4) Participants in the 6/26/02 teleconference. 
could not attend the meeting. 

The purpose of this meeting was to select monitoring wells, sampling procedures, and other related items 
to complete NlROP Fridley data quality objectives (DQOs) Problem C. The results of this meeting will be 
the basis for the 2002 RAWP. The “previous DQO meetings” (including decision rules) noted in this 
document refer to meetings held on March 19-23, 2001 and July 17-1 9, 2001. 

Tools were discussed to assist in the well selection process. Based upon discussion at the previous 
DQO meetings, geostats were introduced by the Navy as a tool. The EPA and MPCA raised questions 
about the validity of using geostatistics or other computerized means (e.g., MAROS software) of 
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evaluating the site data given the complexity of the geology and hydrogeology at the site. MPCA and EPA 
expressed concerns that the geostatistical evaluation of the monitoring network that was done in the past 
was no longer relevant. However, as identified in the meeting, the Navy was prepared to discuss an 
updated geostatistical evaluation of the site which included the numerous additions made to the 
monitoring network based upon the 1999 AMR data. MPCA and EPA asked that if the Navy intends to 
identify new information or tools in the meeting that it be sent out ahead of the meeting for review. The 
MPCA expressed the concern that the complexity of the site hydrogeology may violate some of the 
assumptions of geostatistics. For purposes of this meeting, it was agreed that only hand contouring 
(triangulation and no geostats) and professional judgement will be used to establish contaminant 
isoconcentration contours. The discussion did cover the use of geostatistics in the future, including the 
possibility of the team receiving training in geostatistics. However, this decision was postponed until later 
in the meeting. At the end of the meeting, it was determined by the group that since the team had been 
successful in identifying monitoring purposes and needs for individual wells, the use of geostatistics was 
not necessary and would not be pursued any further. The group decided that MAROS software will not be 
used. 

Assumption: TCE concentrations are assumed to be the best indicator parameter of plume size, shape, 
and location at this time since the majority of VOC contamination in ground water is TCE. This will be 
tested in the 2001 Annual Monitoring Report (AMR). All eight COCs (which include TCE degradation 
products) identified in previous DQO meetings will be evaluated. Unless this evaluation shows that the 
assumption is not correct (e.g., if daughter products of TCE increase or are expected to increase based 
on remedy) TCE will be used as the indicator parameter for the NlROP plume for the AMR reports. 

Assumption: In previous DQO meetings it was agreed that the 100 ppb TCE contour would be used to 
establish the capture zone performance, at least until site is near closure, at which time a more stringent 
criterion regarding the identification and bounding of contamination will apply. This assumption will be 
evaluated annually in the AMR (March, 2002). 

Assumption: The well selection performed is based up 1999 AMR data and 2001 potentiometric surface 
contour maps. It was determined that this data is the most current agreed representation of the site 
conditions. 

Assumption: Annual reviews of well selection will take place in each AMR. Modifications will be made 
based upon new or more complete data sets, as needed. 

Assumption: It was noted in the 6/26/02 telecon that many wells have multiple monitoring purposes (as 
defined below). If a well is to be eliminated from the monitoring network in the future all of these 
purposes must be evaluated before it can be eliminated. 

Development of a Decision Tree 
The team discussed the types of information needed to achieve the project objectives. Later the team 
decided that, instead of dealing in the abstract, the team should actually go through a well selection 
process. Through this process the factors that are important would tabulated to develop a decision tree. 
An attempt was made to capture the thinking behind well selection and to establish how data would be 
used to support decision making for the 6 decision rules identified in previous DQO meetings. During the 
selection process the following general factors were identified with the understanding that particular 
circumstances could cause other factors to be important: 

0 Relative well concentrations (a desire to bias toward wells with higher concentrations wells) 
Upgradient concentrations 

0 Proximity of wells to each other (a concern over redundant data due to wells located close together) 
0 Bracketing important concentration contours with “clean” and “dirty” samples. 

Historical data, especially temporal and spatial trends 
0 .  Geology of the site (e.g., the influence of low permeability zones on contaminant movement) 
0 Representativeness of wells for various purposes (e.g., the capture system vs. plume edge) 
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0 

0 NlROP versus non-NIROP contamination 
Data variability (e.g., site variability, sampling variability) 

Where appropriate, wells were classified as cross-gradient, upgradient, in-plume, etc (Tables 1 and 2). 
Some wells were selected based on inclusion in more than one classification and may therefore have 
multiple classifications. The text below ties the well selections to the 6 decision rules and provides 
rationale. 

Decision Rule #C1 (Capture system performance): 

Shallow Wells 
These wells are listed in Table 1 

Because MS-40s and MS-401 both monitor the shallow monitored interval, and MS-40s has historically 
had higher concentrations between the two wells, it was decided that MS-40s would adequately monitor 
the 100 ug/l contour and MS-401 would not need to be monitored. 

Well data from UD-63s will come at the courtesy of UDLP. See Table 3 for this information. 

Well 2-S was selected over 16-S as the better well to measure the 100 ppb TCE contour in this area. If 
future evidence (e.g., hydraulic data) does not validate this assumption, this can be reconsidered. 

MPCA plans to have UDLP install wells downgradient of the paint shop where 12,000 ppb TCE was 
encountered. 

The Navy will need copies of UDLP reports to understand if there is a possible influence of UDLP 
contamination on NIROP plume conditions. The data will be evaluated to determine if it will be useful to 
attempt to separate UDLP from NIROP-related contamination. See notes in Tables 1, 2, and 3 regarding 
NIROP wells which may represent UDLP contamination. 

Action .- Navy must request UDLP reports from UDLP (or the MPCA). 

The Navy noted that based upon negotiations with UDLP, UDLP will perform O&M responsibilities at the 
NlROP for four years. 

Action: Navy should elevate the resolution of separating UDLP and NIROP plumes through David 
Douglas of MPCA. 

Intermediate Wells: 
Wells are identified in Table 1. 
There is no aquifer material in the intermediate interval to the south of ATdAIB, thus there are no wells in 
this area. 

The group determined, that there is a data gap in the intermediate zone north of MS-431. North of this well 
no intermediate wells exist to determine the 100 ug/l and other lesser concentration contours. Contours in 
this area are inferred on AMR maps. A note of this monitoring data gap was made for latter discussion. 
This data gap will be discussed in a separate conference call. As noted in the summary of the 5/13/02 
teleconference call this area and the appropriate amount of data needed to monitor this area is still being 
evaluated by the partnering team. 

Deep wells 
Wells are presented in Table 1. 

Assumption: The group hasn’t completely established the degree of data variability and trends in a select 
number of wells. The team will continue to track the information collected to better assess this. 
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Nevertheless, the characteristics are understood enough based upon the 1999 AMR data to select wells 
at this time. 

Prairie du Chien Wells 
These wells are discussed separately below. 

Decision Rule C2 (Compliance Wells:) 
Concentrations in these wells will be compared to surface water standards. Annual sampling should be 
conducted to provide enough data to establish trends and facilitate these comparisons. The wells are 
identified in Table 2. 

Decision Rules C3 (Change in Plume Size, Shape, etc.) and C4 (Meet Cleanup Criteria) 
Shallow Wells 
Expectation: “Exterior” wells can be dropped from monitorina as the plume shrinks. No decision criteria 
were developed for how decisions would’be made to drop monitoring wells. 

The isoconcentration that will be used to bound the plume for this decision is 5 ppb. This was based upon 
assumption identified earlier (page 1) indicating that TCE is a sufficient indicator parameter. If this 
assumption proves to be invalid in each year’s AMR then further evaluation will be needed. Other factors 
than simply TCE will need to be taken into account to make these decisions. The concentration of other 
compounds will need to be evaluated and the combined risk from multiple compounds will be part of the 
decision. It might be possible that criteria are exceeded for compounds other than TCE. The issue of 
verification of results and the number of sampling events required to verify that concentrations are below 
limits has not been discussed. 

Based upon stable concentrations, upgradient wells have been given a low priority until final closeout of 
the site, at which time better definition of what contamination might be coming onto the site will become 
an important consideration. As a result, less frequent sampling can be used on these wells. 

In-plume wells were selected for the shallow aquifer and are presented in Table 2. 

Assumption: Since a capture system is in place monitoring source areas within the plume is less of a 
priority and can be monitored less frequently. Therefore it was agreed that the sampling frequency for in 
plume wells should be once per 5 years. The next sample round should be in 2006. 

Discussion of ACP “in-plume” wells was deferred to later and are discussed in detail below1 

Intermediate Wells 
Wells were selected and are presented in Table 2. 

Well 3-1s is a dual purpose well (in-plume well and plume edge to define the 100 ppb of TCE) is will be 
sampled annually. 

A monitoring gap North of MS-431 was identified by the group in the intermediate zone. The monitoring 
gap results in uncertainty in location of the 100 ug/l and other concentration contours. The 100 ug/l 
contour is being used to evaluate system performance. This is being evaluated by the partnering team at 
the present time. 

Deep Wells 
Wells were selected and are presented in Table 2. 

Based upon the 6/26/02 telecon, it was determined that well 4-D will be sampled every two years. The 
sole purpose of including this well is to define the 5 ppb line for TCE. 
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Sampling frequencies for MS-29D and MS-31 D were not discussed in the mtg. Consistent with other in- 
plume wells a sampling frequency of 1/5 yr is recommended by TtNUS (see Table 3). 

Prairie du Chien Wells 
These wells are discussed separately below. 

Decision Rules C5 (Enhance System Performance or Evaluate ACL’s) and C6 (Technical 
Impracticability) 
Well selection for this decision rule will be addressed in the ROD and 5 Year review process. If it is 
agreed by all parties that alternate concentration limits should be considered , the 5-year monitoring 
interval will not be frequent enough and will be addressed later. 

Prairie du Chien Wells -Decision Rules C3. C4 and C6 
TCE concentrations have ranged from non-detect to 7.9 ppb (5.5 ppb was incorrectly noted in the 
meeting) in wells monitored. PCE was detected at 560 ppb in well 5-PC (upgradient to NIROP). 

Based on these results (especially the low concentrations of in plume wells), the current sample 
frequency is not necessary. The team agreed that these wells should be sampled once per 5 years 
(Table 2). Although not required by the regulatory agencies, 5-PC will be sampled annually to establish 
temporal upgradient concentrations due to off site sources. 

Based upon the 6/26/02 telecon, it was determined that there is a need to monitor the condition of the PC 
more frequently than every 5 years in select wells. This is largely based on the importance of the PC 
aquifer as a regional aquifer. Two PC wells (2-PC and MS-53PC) will be sampled on a frequency of 
once every two years. The addition of these wells will allow the condition of the PC aquifer to be 
monitored on a more frequent basis and determination of trends will emerge faster than would be the 
case by sampling every five years. Specifically; MS-53PC will be sampled more frequently because it is 
located downgradient from the Navy. Similar to monitoring 5-PC, 2-PC will be sampled more frequently to 
track migration of offsite contamination onto the Navy property. 

ACP Well Selection 
General Factors Considered When Selecting ACP Wells 

Blow by across the NIROP compliance line into ACP 
0 Representation of contamination not captured by the capture system in ACP wells 
0 System complexity 
0 Using certain wells to monitor the concentrations along the compliance line and using these wells to 

determine capture performance. 
Trends: There is only one data set available. Significant changes have taken place in ACP. 
Therefore it will be difficult to eliminate wells from the monitoring program. At least 6 data points are 
commonly used to establish a temporal trend. 
Data will be useful in making future ACP remedy decisions. 0 

Note: Water levels will be measured in all existing monitoring wells to be used to construct equipotential 
maps for AMR reports and for evaluation of remedial actions. 

Capture svstem performance monitorinq: All wells (1 8-S, 26-S, MS-36S, MS-41 S, 4-IS, MS-361, MS-41 I, 
MS-451, 15-D, 36-D, and MS-41 D) inside the noted polygons (solid) in the shallow, intermediate, and 
deep intervals (Figures 1, 2, and 3, respectively) will be sampled annually. Those wells noted with an “ * ” 
will be sampled semi-annually (see Table 3 for more information). 

ACP plume monitorinq All wells inside the noted polygons (dashed) in the shallow, intermediate, and 
deep intervals (Figures 1, 2, and 3, respectively) will be sampled annually. Wells MS-44s and MS-441 will 
also be sampled semi-annually for ACP monitoring (in addition to those wells listed above for semi-annual 
sampling above; see Table 3 for more information). 
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Vegetable oil pilot scale test monitoring wells are not an issue here because we don’t know degree of 
success for that project. 

2001 2002 2003* 2004 2005 
(ComDleted) 

General Summary of Sampling Frequency 
Semi-annual sampling will begin in the Spring of 2003. This was decided because the work plan and 
QAPP will not be able to be prepared and reviewed in time for Spring 2002 sampling. 

2006 2007 2008* 

5yr I 5yr I 

The 5 ppb contour line was examined. Based on numerous rounds of historical results, the upgradient 
concentrations values have not changed appreciably. Therefore, the sampling frequency for wells used 
to establish the 5 ppb contour line do not need to be sampled annually. Once every 2 years was selected 
as a reasonable frequency. 

I Well Class 
Sur 

Well Class Frequency 
Veg oil wells (identified and sampled by CCI) 
Wells noted “ *” in the ACP 
All wells not in the other categories 
NlROP plume edge wells, and wells not 
needed to define 100 ppb isoconcentration 
contour for TCE 
In-plume NlROP wells 
PC Wells 

Quarterly 
Semiannual 
Annual 
Biennial (occurring once every two years) 

Every 5 years 
Every 5 years with noted exceptions 

nmarv of SamDlina Freauencies (see Tables and 

I In-Dlume NlROP wells _ _  
I PC Wells 

Veg oil wells (identified and sampled by CCI) 
Wells noted “ *” in the ACP 
All wells not in the other categories 
NlROP plume edge wells, and wells not 

I Every 5 years 
I Every 5 years with noted exceptions 

needed to define 100 ppb isoconcentration 
contour for TCE 

Figures 1,2, 3 for more info) 
Frequency 

Quarterly 
Semiannual 
Annual 
Biennial (occurring once every two years) 

North 40 Concerns: 
Three trenches with leaked barrels were discovered in the early 1980’s NlROP site investigation. In the 
OU2 RI, investigators drilled through a barrel and an emergency removal was done which identified 
leaked barrels. 
Two questions that have been raised are: 
1. Where is contamination going and what is the ground water flow direction? 

Resolution: Modeling shows a more direct flow path to Mississippi River whereas hand drawn 
contours show a more southerly then westerly path to river. The gradient is flat in the N40 and 
one contour line generally is drawn through the area. Due to the flat gradients it is difficult to 
definitively identify the groundwater flow direction. Consensus was reached that we should rely 
on real measured hydraulic heads and professional interpretation of the data over modeling 
output. We might rethink the MS-421 data and construction to verify contours (rethink the 
monitored interval of this well). 

. 

3. Do we need to install additional 2 nests of wells initially included in the budget? 
Resolution - Action: Keith Henn provided additional lithology data and a N40 monitoring well 
review to the technical team by April 10, 2002. This was followed by a conference call on May 13 
2002 at 1 1 :00 am EST to initiate discussion on how to resolve the North 40 monitoring issue and 
also the intermediate zone monitoring gap issue. Attendees of this meeting were Henn, Kulthau, 
Davis, Thomas, and Betcher. Casey did not attend the call. 

Two topics were discussed [resolution included in () below]: 
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c) Whether-MS-421 is monitoring the Shallow or Intermediate Interval. (The technical team 
concluded that MS-421 monitors the shallow interval and not the intermediate interval. The 
team noted that by moving this well to the shallow interval there are no monitoring wells in the 
intermediate zone to monitor groundwater to the north of MS-431 and any groundwater 
downgradient from the N40 area). 

d) Information to assist in determining if additional wells are needed downgradient from the 
North 40 (The information was provided, however the need for wells was not resolved. The 
regulatory agencies will draft a proposal on the number of wells needed and the rationale 
from their point of view and submit this to the Navy for discussion. Likewise TtNUS will 
confer further with the Navy). 

Groundwater Sampling Methods 
Keith Henn presented the issues around the various sampling methods. First, it was asked if our 
sampling objective at this point in LTM is to (1) represent an exposure point concentration similar to 
drinking water use, or (2) whether the measured concentrations should measure relative concentrations 
and temporal trends to determine the effectiveness of the remedial system. Slides were used illustrating 
typical NlROP wells which show a lot of variability in earlier data but less variability in later data. 

Discussion ensued about whether use PDBs would be allowed for sample collection. The Navy 
maintained that data variability may be due in part to the current sampling techniques employed while 
PDBs could remove much of this variability. The MPCA added that much of the variability in the field may 
had been removed by standardization of the purge and sample method and that the MPCA provided field 
oversight to help to insure that a consistent method was being used. It was also identified that vertical 
stratification within a well can require characterization of each monitoring well before PDB placement for 
each well could be determined. The costs of this additional up front work have not been quantified nor 
has the time needed to do this work determined. Ilt was determined that some wells were located near 
zones of higher contamination. The MPCA believes that PDBs would not be able to monitor these 
situations as well as purge and sample methods. 

Craig was not comfortable with them, in part, because some studies show that they do not address 
stratification issues. EPA was also concern that the well screens may not be ideally positioned vertically 
to capture maximum concentrations of contaminants in the subsurface, but that extended purging helps to 
capture contamination that may lie slightly above or below the well screen. The use of PDBs would not 
allow for the creation of such an extended sampling zone from the currently installed wells. Two options 
were presented by TtNUS which could avoid the stratification issue yet measuring an “average” 
concentration using the PDB: (1) Use of multiple PDBs with averaging across PDBs or (2) use a longer 
PDB bag in one well. It was proposed that the site could be periodically “rebaselined” using conventional 
sample methods to verify PDB performance or to draw correlations between PDBs and purge and sample 
techniques. PDBs coupled with “rebaselining” would help us meet the objective of measuring exposure 
point concentrations and determine the trends in the system to measure remedy performance. It was 
stated that trying to use average concentrations by averaging multiple sample results or using long 10 
foot bags defeated one advantage of the PDB method which is to determine concentrations from discreet 
intervals in short screened wells. TtNUS said that PDB can be used to monitor discrete intervals, but are 
not limited to this - so ‘defeating’ the ‘advantage’ is not really relevant. 

MPCA stated they were inclined not to approve the use of PDBs because the up front work to 
characterize each well had not been done. In addition, numerous modifications have been made to the 
well monitoring and extraction well systems. The sampling methods have been standardized for purge 
and sample method so concentrations can be compared with past sampling information. The concern that 
changing sampling methods would add more confusion to data interpretation. Consensus was reached 
that PDBs would not be used. 

All agreed that the next RAWP should specify conventional purge and sample method (same as used in 
2001) as the selected sampling method. An option was left to further evaluate the use of PDBs in the 
future, especially in light of the apparent increased use of PDBs in other states. 

Approved 8-21 -01 



Action: Cliff was to verify that Parsons actually prefers purge and sample for the Vegetable Oil Pilot 
Scale Test sampling. 

Approved 8-21 -01 
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0-D 
9-D 
15-D 

MS-35D 

TABLE 1 

MS-36D MS-43D 
MS-40D MS-44D 
MS-41 D MS-47D 

PROBLEM C DECISION RULE 1 
SUMMARY OF MONITORING WELL TYPES") FOR GROUNDWATER MONITORING 

DEFINED IN WELL SELECTION MEETING MARCH 2002 
NlROP FRIDLEY 

NlROP Bedrock Wells 
Not applicable 

Notes: 
(1) The groundwater tlow direction in the southem portion ot the ACP indicates that the TCE detected in wells MS-52S, MS-521, and MS- 
52D and perhaps wells 1 9 6  MS-511, and 9-D may originate from the UDLP site. This has been noted in the 1999 AMR (TtNUS, 2000). 
This statement should be documented with all sample results from these wells in each AMR. MPCA, Navy, and UDLP will distinguish 
between contamination from NlROP and UDLP in the future. 
(2) Based upon 1999 AMR analytical data. 
(3) This well has been moved to the shallow zone per the tele-con on May 13, 2002. 
(4) Many wells have multiple monitoring purposes. If a well is to be eliminated from the monitoring network in the future all of these 
purposes must be evaluated before it can be eliminated. 
(5) Data from UD-63s will come at the courtesy of UDLP. This data may be collected at a different period (-within 6 or so months of AMR 
data). If data is not available then 20-S will be sampled in its place. If this is the case 20-5 will represent the plume edge at this location 
(i.e., in place of UD-63s). 



. . . . . . 
.. . TABLE 2 

PROBLEM C DECISION RULE 2.3 4 
SUMMARY OF MONITORING WELL TYPES(1.7) FOR GROUNDWATER MONITORING 

DEFINED IN WELL SELECTION MEETING MARCH 2002 
NlROP FRIDLEY 

Back- Cross- Down- Point of 
Upgradient ground'" gradient Plume Edge In-Plume NlROP Wells in the ACP (8) gradient Compliance Sentinel") Off-Base 

MS-341 
MS-351 
MS-361 

Notes: 
(1) No background wells at the site due to oflsite contamination migrating onto the N a y  property. 
(2) Data from UD-63s wilt come at the courtesy of UDLP. This dala may be collected at a differenl period (-within 6 or so months of AMR data). II data is not available then 20-5 will be sampled in ib 
place. If this is the case 20-5 will represent the plume edge at this location (i.e.. in place of UD-63s). 
(3) The groundwater now direclion in the southern portion 01 the ACP indicates that Ihe TCE detected in wells MS-52S. MS-521. and MS-52D and perhaps wells 196, MS-511. and 9-D may originate horn 
the UDLP site. This has been noted in the 1999 AMR (TINUS, 2000). This statement should be documented with all sample results from these wells in each AMR. MPCA. Navy. and UDLP will 
dislinguish between contamination from NlROP and UDLP in Re future. 
(4)'These wells will be sampled once every 5 years beginning in 2001 (ie.. the next sample round will be in 2006). 
(5) Northwest of NIROP Plant building (western N40 area) monitoring is pending further discussion. 
(6) The well types for this layer were not identified by Me Parntering Team. 
(7) Many wells have multiple monitoring purposes. If a well is lo  be eliminated from the moniloring network in the future all 01 these purposes must be evaluated before it can be eliminated. 

(8) Reler to the well meeting noles and polygons noted by the partnering team on the allached Figures 1, 2, and 3. 



TABLE 3 

SUMMARY OF GROUNDWATER SAMPLING NETWORK” 
DEFINED IN MARCH 2002 WELL SELECTION MEETING 

NlROP FRIDLEY 
Page 1 of 3 

I . , 



TABLE 3 

SUMMARY OF GROUNDWATER SAMPLING NETWORKZn9 
DEFINED IN MARCH 2002 WELL SELECTION MEETING 

NlROP FRIDLEY 
Page 2 of 3 

USGS 10 I I I I I I I I I I I I I 
AT-5B I X I  1 x 1  1 x 1  1 x 1  1 x 1  1 x 1  

I I I I I I I I I I 



TABLE 3 - - .  

SUMMARY OF GROUNDWATER SAMPLING NETWORK'9.- - 
DEFINED IN MARCH 2002 WELL SELECTION MEETING 

NlROP FRIDLEY 
Page 3 of 3 

Notes: 
1. Five year Review Report 
2. LTM will be evaluated each year in the Annual Monitoring Report. Plan for 2007 and 2008 will be determined based upon 2006 data. 
3. Quarterly sampling Will be performed by CCI tor the Veg. Oil Treatability Study at a frequency of 0. 2, 5.8, 12 months plus any contingency sample rounds. Sampling began in December 2001. 
4. Data from UD-63s will come at the courtesy of UDLP. This data may be collected at a different period (-within 6 or so months of AMR data). If data 
is not available then 20-S will be sampled in its place. If this is the case 20-S will represent the plume edge at this location (i.e., in place of UD-63s). 
5. Navy is sampling on an annual basis to determine the Contaminant migration coming from an upgradient source. This decision is not being dictated by the regulatory agencies or partnering team. 
6. Samping performed by CCI for the Veg. Oil Treatability Study will be done in place of AMR samping. However, this data will be reported In the AMR. 
7. The groundwater flow direction in the southern portion of the ACP indicates that the TCE detected in wells MS-52s. MSQPI, and MS-52D and perhaps wells 194. MS-51 I, and 9-D may 
originate from the UDLP site. This has been noted in the 1999 AMR (TtNUS, 2000). This statement should be documented with all sample results from these wells in each AMR. MPCA, 
Navy, and UDLP will distinguish between contamination from NlROP and UDLP in the future. 
8. This well has been moved to the shallow zone per the tele-con on May 13, 2002. 
9. Many wells have multiple monitoring purposes. If a well is to be eliminated from the monitoring network in the future all of these purposes must be evaluated before it can be eliminated. 

.. .- . . . 
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Superfund and Voluntary Investigation and Cleanup Programs 

Sampling Standard Operating Procedure at the 

Naval Industrial Reserve Ordnance Plant 

REMEDIAL ACTION WORK PLAN 

1 .O INTRODUCTION 
This document outlines procedures to be used for ground water quality measurements and for collecting and 
handling ground water samples obtained from monitoring wells at the Naval Industrial Reserve Ordnance Plant 
(NIROP), Fridley. Minnesota during the remedial action. Deviations from these procedures may be required by 
unforeseen circumstances that develop during the sampling event(s). Such deviations will be approved by the lead 
technical staff or the field crew leader as described below. When regulatory or lead technical staff approvals cannot 
be obtained in advance. deviations from the established procedures will be evaluated as soon as possible after 
samplins and the necd for re-sampling will be evaluated. Deviations from the specified procedures will be clearly 
noted on the sarnplins information form (SIF) used for the sampling of each well and will be included in the 
Remedial Action Report. 

This document will be used in con-junction with the Remedial Action Work Plan. Naval lndus’trial Reserve Ordnance 
Plant (NIROP). Fridle!. Miririesota. October 2002 and any updates thereto, prepared by Tetra Tech NUS, Inc. (Ref. 
1). 

2.0 ADVANCE PREPARATION FOR SAMPLING 
Selection of analytical parameters. laboratory arrangements, the order of sampling wells, field measurement and 
sampling techniques. equipment selection and other quality assurance measures are based on the sampling objectives 
presented in  the main body of the Work Plan. 

2.1 Selection of Analytical Parameters 
Samples will be collected for analysis of the parameters shown in Table 4-6 and Table 5-2 of Ref. 1 to fulfill 
requirements of the MPCA Superfund and/or Voluntary Investigation and Cleanup (VIC) programs. Samples will be 
collected from the wells listed in Table 4-3 of Ref. 1. A summary of the groundwater sampling network is provided 
in Table 4-5 of Ref. I .  

Analytical techniques for organic compounds were selected primarily on the basis of ability to detect potential 
contaminants at low levels. 

2.2 Detection Limits 
Practical quantitation limits are listed in Table 4-6 and Table 5-2 of Ref. I .  

2.3 Quality Assurance for Field Procedures 
Particular care will be exercised to avoid the following common ways i n  which cross contamination or background 
contamination may compromise ground water samples: 

improper storage or transportation of equipment 
contaminating the equipment or sample bottles on  site by setting them on or near or downwind of potential 
contamination sources such as uncovered ground, a contaminated vehicle, or vehicle or generator exhaust 

0 handling bottles or equipment with dirty hands or gloves 
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0 inadequate cleaning of well purging or sampling devices 

Field methods quality assurance verification procedures are described below in Section 4.4, “Field Blanks, 
Replicates and Split Samples”. Field personnel should work under the assumption that contamination exists in land 
surface, soil and vegetation near sampling points, wash water, etc. Therefore, exposure to these media will be 
minimized by taking at least the following precautions: 
0 minimizing thc amount of rinse water left on washed materials 
0 minimizing the time sampling containers are exposed to airborne dust or  volatile contaminants in ambient air 
0 placing equipment o n  clean. ground-covering materials instead of on the land surface 

Clean gloves made of appropriately inert material will be worn by all field crew. Gloves will be kept clean while 
handling saniplinp-related materials. The gloves will be replaced by a new pair between each sampling site. 

2.4 Sampling Containers and Preservatives 
Laboratory-supplied sampling containers and preservatives to be used for samples from all wells are shown in Table 
4-7 and Table 5-3 of Ref. I .  The Lahoratory Quality Assurance Project Plan (Lab-QAPP) (Appendix A of Ref. I ,  
Volume 11) includes specific procedures for the following: sample container cleaning. testing, labeling and storage; 
preparation and addition of preservatives. Preservatives for volatile organic samples are added to the sample 
container in the tield. Chemical preservatives for all other parameters are added in the laboratory before samples are 
collected. 

2.5 Purging and Sampling Equipment 
Well purging and sampling equipment incluc!es the following: 
0 decontaminated submersible pumps and/or bladder pumps 
0 decontaminated pump discharge lines 
0 other equipment such as rope. gloves, generators, air compressors (with air/oil filter), etc. 

2.6 Decontamination, Storage and Transport of Equipment 
Decontaminated pump tubing will be used each time each well is sampled. Between sampling events, the tubing will 
be stored in  a sealed. chemically inert plastic bag. Pump bladders will be decontaminated by circulating 
decontamination fluids through the pump as described below. 

All sampling-related equipment including filtration devices, personal protection gear and materials coming into 
contact with actual sampling equipment or with sampling personnel will be decontaminated. Decontamination will be 
performed before and after working at each sampling point, at a decontamination station in the field or at each 
individual sampling point in the field. All equipment will be handled in a manner that will minimize 
cross-contamination between wells and avoid introducing surface contamination or  ambient air contamination into a 
well. 

Before mobilizing for field work or performing any decontamination, a source of “control” water and organic-free 
deionized water for decontamination will be selected and evaluated. The evaluation process will include sufficient 
laboratory analysis to assess the suitability of the proposed water. The proposed decontamination water will only be 
used for decontamination if analyses indicate i t  is appropriate for the complete set of target parameters. In the event 
that use of a desorbing agent is necessary. the desorbing agent will be reagent grade isopropyl alcohol. Equipment 
will be decontaminated in the following manner: 

A. Equipment that does not contact sample water or the inside of the well: 
clean (inside and out ) with an Alconoxlclean-water solution - applied with a scrub brush where practical 
rinse with clean “control” water 
inspect for remaining particles or surface film and repeat cleaning and rinse procedures if necessary 

B. Equipment that contacts sample water or the inside of the well: 

Page 5 



NIROP Fridley - RAMP 
Rev. 0; Dated 10/02 

.<- 

rinse with potable water 
rinse with isopropyl alcohol 

0 

clean (inside and out where possible) with an Alconodclean-water solution - applied with a scrub brush made of 
inert materials 

rinse with organic-free deionized water 
inspect for remaining particles or surface film and repeat cleaning and rinse procedures if necessary 
shake off remaining water and allow to air dry 

The internal surfaces of pumps and tubing that cannot be adequately cleaned by the above methods alone will also be 
cleaned by circulating decontamination fluids through them. The’fluids will be circulated through this equipment in  
the order shown above under “B”. 

Wastewater from well purging and equipment cleaning will be containerized on-site until analytical results are 
obtained to determine proper disposal. Disposable personal protective and sampling equipment will be containerized 
on-site and staged inside NIROP building for disposal at a sanitary landfill after characterization. 

When transporting or storing equipment after cleaning, the equipment will be protected in a manner that minimizes 
the potential for contarnination. The tubing will be placed in a clean, inert plastic bag or wrapped in aluminum foil. 

2.7 Selection of Sample Collection Techniques 
Sample collection techniques outlined in this document have been tailored to the goals of this sampling event and the 
individual characteristics of this site. A summary of the sampling goals and the pertinent site, well and contaminant 
characteristics is given in the Work Plan. 

2.8 Order of Sampling 
The ground water monitoring wells will be purged and sampled in the following order: contingency wells, 
monitoring wells (starting from the most downgradient well), injection wells, and backpound well to minimize cross‘ 
contamination. 

3.0 PRELIMINARY FIELD WORK 

3.1 Field Inspections and Field Decisions 
Before purging or sampling, all wells should be inspected to verify that: 
- 
- 
- 
- 
- 

Any unusual conditions including the presence of wind-blown dust or odor in the ambient air should be recorded on 
the SIF. 

all sampling points are safely accessible; 
all wells are in satisfactory condition; 
current water levels indicate a gradient consistent with the preliminary order of well sampling; 
the existing health and safety plan procedures are appropriate for actual site conditions; 
well depth and that the annular seal is intact at the surface. 

3.2 Detection of Immiscible Layers 
Air inside a well suspected of significant contamination will be tested immediately with an organic vapor-detecting 
device such as PID or FID. The measurement will be recorded on the SIF. If immiscible layers of contaminants 
(free product “floaters” or “sinkers”) are suspected or if odors or an oil sheen are observed, procedures will be 
followed to characterize the distribution of contaminants in the water-yielding zone adjacent to the well screen. 
Because free product can accumulate anywhere from the top to the bottom of the water column, the normal sequence 
of purging and sampling will be preceded by a free-product evaluation step to allow for the best characterization of 
contamination. An attempt to measure the thickness of any free product will be made using the following equipment: 
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electric water-level probe or oillwater interface probe. General procedures fot detection and sample collection of 
immiscible layers will be in accordance with guidance provided in U.S. EPA RCRA Ground-Water Monitoring: 
Draft Technical Guidance, November 1992, Section 7.2.3. Specific detailed procedures actually used in  response to 
site/well conditions will be recorded on  the SIF and included in the Remedial Action Report. The presence of and 
characteristics of any detected immiscible layers will be noted on the SIF. 

A bailer will be used to collect any pre-purging samples from the water table surface and a thief sample'i will be used 
to collect any pre-purging discrete-interval samples from below the top of the water column. In addition to any 
discrete-interval samples collected, an additional sample will be collected from near the middle of the water column 
after normal purging. Analytical needs for these three samples: will be reviewed with the Superfund Program 
technical representative to determine which analyses are required for each sample. Visual screening or sequential 
analysis of samples may eliminate the need to analyze all samples collected in some circumstances. 

3.3 Water-Level Measurements 
Prior to any well evacuation or sampling, initial static water levels will be measured and recorded for all wells. This. 
is done to facilitate selection of the proper pump intake depths for purging and sampling and calculation of the 
ground water flow direction. 

During initial static water level measurement, a minimum of two water level measurements will be made at each 
well. The two water level measurements will be made in rapid succession. If there is poor azreement between the 
first and second static water level measurements (i.e., a difference of more than 0.01 feet). data will be re-evaluated 
for measurement errors, unsuspected pumping that may be causing transient changes in  gradient, etc. If the 
discrepancy cannot be rectified, a third static water level measurement will be made at each questionable sampling 
point to assess the true water level, verify non-steady state conditions, etc. 

The sampling crew will make water-level measurements at all appropriate monitoring wells and piezometers within 
the shortest time interval practical to provide comparable numbers by which to calculate the ground water gradient. 
A time limit exceeding 8 hours will be considered a reportable protocol exception for this sampling event. An 
additional water level measurement will be taken immediately after sampling to evaluate potential cascading 
problems. These water levels will be entered on the SIF. 

Water levels will be measured with an electric water-level probe. The depth-to-water should be referenced to the 
measuring,point marked at the top of the innermost well casing. Where a measuring point has not been marked at the 
~ o p  of the casing, the measuring point will be assumed to be at the top of the innermost casing on the north side of 
the casing. When reporting absolute water level elevation, this measurement will be converted to water level 
elevation (MSL) from the surveyed elevation of the top of well casing. Water level measurement data will be 
recorded on the SIF. 

3.4 Field Water-Quality Measurements 
Specific conductance, pH, temperature, and turbidity will be measured in the field immediately before sample 
collection. All measurements will be recorded on the SIF. Purging and stabilization information will also be noted 
on the SIF. 

All measurements except for turbidity will be taken within a closed flow cell device designed to allow measurement 
of these parameters while minimizing changes in temperature, pressure, and dissolved gases from the in-situ aquifer 
environment. The flow cell has the following characteristics: 

Air tight fittings for installation of all probes. 
Intake is connected directly to the pump discharge line. 
Resides in a water bath kept at a temperature close to the in-situ ground water temperature. 
A discharge line of sufficient length that is connected to the flow cell with an airtight connection. 
A maximum volume of no greater than five times the per minute volumetric rate of inflow to the cell to 
maintain measurement sensitivity to temporal changes in water quality. 
A minimum volume of 350 mL to provide enough thermal mass to minimize external temperature effects. 
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0 The flow cell will be shielded from strong winds and on hot days it will be shielded from direct sunlight 

The operation of the probes will be as follows: 
1. The flow of extracted ground water through the flow cell will be maintained as continuous and steady as 

practical throughout the measurement period. 
2. Discharge rates through the flow cell are kept low enough to prevent streaming potential problems with 

probes. 
3. All probes will be fully immersed without touching the sides of the airtight. non-metallic flow cell. 
4. All probes will be allowed to equilibrate with fresh well .water for a minimum of five minutes before 

recording measureme n ts. 

Specific procedural details lor measurement of individual field water quality parameters are outlined in the 
manufacturer’s instructiodowner’s manual. General care, maintenance, calibration procedures, and operation of 
each measurement device will also follow manufacturer’s specifications as detailed in the instructiodowner’s manual 
for each device. 

3.5 Purging and Stabilization 
Before a well IS sampled lor the dissolved phase. it will be purged as described above to ensure that samples contain 
fresh formation water While the well is being purged, water quality parameters described above in Section 3.4, 
“Field Water-Quality Measurements‘*. and the quantity of water purged will be recorded on the SIF. 

A purging rate that will minimize drawdown while allowing the well to be purged in a reasonable length of time will 
be used and recorded on SIF Care will be taken to avoid any significant amount of cascading or turbulence in the 
well. 

Wells with extremely slow recharge rates due to tight formation materials will require alternate purging and sampling 
methods. If normal purging is clearly impractical, the well will be pumped to near dryness and allowed to partially 
recover for a maximum of one hour. Sampling will then commence as soon as possible after evacuation. 

Wells that do  not have extremely slow recharge rates will be purged and sampled as described below. Purging will 
, be conducted in a manner that. to the extent practical, removes all the “old” water in the well so it is replaced by 

fresh ground water from outside the well installation. Wells will be purged at a maximum purge rate not to exceed 
the draw down of more than two (2) feet. 
1. 

2. 

3. 
4. 

The well will be purged by placing the pump just below the water table. (NOTE: It is possible that for some 
shallow wells that the water level will be within the screen. If this is the case, the same procedure for purging 
and sampling can be used although in some cases the pump will have to be within the screened interval due to 
necessity.) 
Repeated vertical adjustment of the  purging equipment intake will be avoided if possible, but may be necessary 
as the water level drops. 
Decontaminated submersible pumps and/or bladder pumps will be used for purging and sampling. 
S.ampling will immediately follow purging and stabilization. 

Field water quality parameters will be measured for stabilization after each water-column volume is purged. The 
following target criteria for three consecutive measurements (one water-column volume apart) will be used to 
demonstrate stabilization: 

0 pH +/- 0.1 units 
0 temperature +/- 0.1 degrees Celsius 

specific conductance (temperature corrected EC) +/- 5% 
0 turbidity: less than or equal to 10 NTU 

Samples for laboratory analysis will be collected only after a minimum of 3 water-column volumes have been purged 
and stabilization of field water-quality parameters has been demonstrated by meeting the target criteria defined in the 
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preceding paragraph. If field parameters do not stabilize after approximately five water-column volumes, then field 
staff will check operator procedures, equipment functioning and well construction information for potential 
problems. In particular, field staff will re-evaluate whether or not water is being withdrawn from the appropriate 
depth to effectively evacuate the well. 

If all the checks produce no new insight, a decision might be made to collect samples after five or more 
water-column volumes have been purged even if field measurements have not stabilized. Before authorizing the 
laboratory 10 analyx samples. the meaningfulness and value of completing laboratory analysis of the sampling suite 
will be evaluated hy reviewing the results of field measurements. well construction data. site hydrogeology. etc. 
Where such data is presented. it will be clearly documented that stabilization was not achieved: at a minimum, this 
fact will be reported on the SIF and in the Remedial Action Report. 

As with water from well development. purge water will be properly stored. tested. and disposed of in accordance 
with all applicable rules including Minnesota Rule 7060. Fifty-five gallon drums will be located at each of the wells 
10 collect water removed from the wells during development and sampling. No'significant amount of well water will 
be emptied or discharged onto the ground surface unless analytical data are available and indicate that the water is 
not contaminated. After water analyses become available, and appropriate disposal alternatives are evaluated, the 
water will be disposed of' in an environmentally safe manner that does not conflict with any applicable rules. 

4.0 SAMPLE COLLECTION 
This section describes proccdures for setting the sampling pump and collecting ground water samples. Field data for 
these items will be recorded on the SIF for each sampling point. 

4.1 Pump Setting ' 

A bladder pump will he used as the default device for sample collection. If well recovery is so slow that a 
satisfactory water column height (for normal pump operation) is not reached in a reasonable amount of time, a 
Teflon@ bailer will be used for sample collection. The SIF will show what type of device was used to sample each 
well. If any device other than the one described above is used, it should-be reported as a protocol exception. 

In very slowly recharsing wells, the pump intake will be set approximately two feet from the bottom of the'well to 
minimize aeration problems. Alternately, in wells where the entire screen length is saturated, the pump intake will be 
set in the middle of the screened interval. 

The groundwater sampling pump will not be removed between well purging and groundwater sampling. Pumping 
will be continuous and sampling will immediately follow purging. If pumping is not continuous it will be noted on 
the SIF. The sample collection pumping rate will be less than or equal to the purging rate. The sampling rate will be 
between 100 and 250 mL/minute. 

4.2 Sample Filtration 
Sample filtration is not anticipated for this project. If filtration is required, MPCA and USEPA approval will be 
obtained prior to sampling. 

4.3 Filling Sample Containers 
Table 1 summarizes the sample container type, filling method, preservation method and holding time for each 
analytical parameter set. individually prepared bottles will not be opened until they are to be filled with water 
samples. 
1. A clean and dry sheet of relatively inert plastic shall be placed on  the ground surface in the wellhead area. If 

materials used in the sampling process must be put down. they will be placed on a clean portion of the plastic 
sheet instead of the ground surface. 
A clean pair of nitrile or latex gloves will be put on at the onset of sampling activities at each new sampling 
point. 

2. 
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3. Sampling personnel will keep their hands as clean as practical and replace gloves if they become soiled while 
performing sampling activities. 

Bottles will be labeled and chain-of-custody sections will be filled out by the field personnel according to procedures 
described below in  Section 5: “Documentation of Sampling Event”. To prevent a mix up with sample bottle 
identification. no sampling-point specific information such a s  “well name” will be filled out in advance of sampling. 
Chain of custody information will be completed before leaving the sampling point. Laboratory-prepared bottles will 
be used to assure quallity control. 

The order of filling bottles’with water to be analyzed will be as follows: 
I .  volatile organic compounds 
2. methane. ethenc. ethane 
3. 
4. nitrate and nitrite - 
5 .  total organic carbon 
6. bromide 

sample volume for mobile lab analyses , 

This order will be rewrsed in very slowly recharging wells and will be noted on the SIF. Replicate samples will be 
collected sequentially as described in Section 4.4: “Field Blanks, Replicates and Split Samples”. Methods for filling 
sample containers for individual analyses are described in Table 1 .  

The sample water discharge point at the end of the tube will be held as close as possible to the sample container 
without allowinp the sample tubing to contact the container. At a minimum. sampling personnel will use their body 
to shield the sampling container from wind and airborne dust while filling. When strong winds, heavy rain, or dusty 
conditions are present. additional measures will be implemented to guard against background interference. 

4.4 Field Blanks and Replicates 
Sample blanks will be collected to detect background or method contamination. Replicate samples will be collected 
to evaluate variability in analytical methods. QNQC samples will be collected at sampling points suspected to have 
relatively higher levels of contamination to provide meaningful information for blank or duplicate sample evaluation. 
Field duplicate samples will be assigned identification aliases on the sample bottle label and on the chain of custody 
sheet to avoid alertins laboratories that the sample is a replicate sample. The true identity of the field duplicate 
samples will be recorded in  the field sampling log. 

The collection schedule for QNQC samples will be as follows: 
I .  
2. 
3. 

one trip blank (composed of three replicate vials) for each cooler of VOC samples 
one field methods (equipment) blank each day by each field sampling crew 
at least one replicate set for every 10 samples collected 

Field ambient air blanks will not be required for this project because the project site is a community park and no 
VOCs will be emitted from an operating facility during sampling. Also, no automobile engines will run during the 
sampling event. lf the pumps use a gas-driven generator. the generator will be located downwind from the sampling 
point. 

. 

For each type of QNQC sample, containers will be prepared and submitted for the analyses listed in Table 4-7 and 
Table 5-3 of Ref. I .  

Field Blank Samples 

Methods that will be used for preparing field blank samples are described below. 

Trip blanks for VOCs consist of a set of three pre-filled 40 mL purge and trap vials that will be filled and sealed by 
the primary VOC analytical laboratory with laboratory-controlled organic-free water. The 40 mL, purge and trap, 
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blank sample vials will travel with the actual sample vials to and from the field in the cooler, to the well head, etc., so 
that the blanks are exposed to precisely the same conditions as the actual samples. The bottle blanks will not be 
opened until they are analyzed in the laboratory along with the actual VOC samples they have accompanied. 

Field . .  equiDmenUmethods blanks will be collected i n  the field for target parameters. Sample containers used for each 
blank will be the same as for the actual analysis of sample water for these parameter groups. All containers shall be 
pre-cleaned within the laboratory’s QNQC program in the same manner as primary sample bottles. The sample 
blank containers will hc filled in the field. Laboratory-controlled organic-free water will be used to till all organic 
blank samples. The same 
preservatives will he added to both the methods blank and the primary samples. 

Collection of field equipmenthethods blank samples will be conducted to simulate actual field sampling methods in 
a manner that would detect the presence of background or cross-contamination of samples from the ambient 
environment, preservatives or sampling equipment. An effort will be made tophave the blank sample water contact 
all the interfaces and preservatives (where applicable) that the sample water will contact. These may include the 
sampling mechanism. ambient air. sample container and, when applicable, tubing, filtration membranes and 
preservatives. 

Trace metal blanks will be filled with laboratory-prepared. triply distilled water. 

Laboratory-supplied blank water will be pumped through a freshly decontaminated reusable sampling device and 
directly into the appropriate. laboratory provided, sample containers. Blanks for filtered samples (only if filtered 
samples are collected) will be collected by passing the blank sample water through the filtration device and the same 
type of filters used for collecting the primary samples. 

Field Replicate Samples 

Field replicate samples of actual ground water will be collected for the following parameters listed in Table 4-6 and 
Table 5 2  of Ref. I .  Onc field replicate sample set will be collected for every ten primary sampling sets. The 
replicate samples will be collected by sequentially filling all containers as close together in time as practical with a 
sampling stream that IS as steady and continuous as practical. The sequence number (first, second, etc.) and time of 
sample filling will be listed in the field notebook. The time that each individual container was filled will be listed on 
the container and on the Sample Identification - field chain of Custody Record (SLFCCR) in the same manner as 
primary samples. All samples will be sent to the laboratory specified i n  the QAPP of Ref. 1. 

Field Split Samples 

Field split samples are not anticipated for this project. If split samples are collected in the future, MPCA and 
USEPA approval of the other laboratory QAPP will be obtained prior to sampling. 

5.0 DOCUMENTATION OF SAMPLING EVENT 
This sampling protocol template includes the use of forms shown in Appendix D of Ref. 1 (Volume I); they are 
designed for documentation of field activities and collection of field data. They also provide a means to verify 
whether or not this protocol was followed during a number of key steps in the ground water sampling event. The 
forms include the following: 
I .  Sampling Information Form 
2. Purging and Stabilization Form 
3. Identification - Field Chain of Custody Record (SI-FCCR) 

5.1 Sample Identification 
The Sample Identification - Field Chain of Custody Record (SI-FCCR) in Appendix D of Ref. I (Volume I) will be 
completed as described above in Section 5.0, “Documentation of Sampling Event”. 

The SI-FCCR will be at least a two-part (carbonless copy) form. 
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Each sample container will be labeled with the following information: 
0 unique container ID # 
0 sample collection Date and Time 
0 initials of person collecting sample 
0 analyses required 
0 preservation method 

Container inlormation will be entered at the sampling point at the time of sample collection. However, for 
containers receiving preservatives in advance. “analyses required“ and “preservation method” will be entered onto 
labels by laboratory staff. -For containers receiving preservatives ‘in the field, “preservation method” will be entered 
at the time individual containers are tilled. 

5.2 Chain Of Custody 
A chain-of-custody record..(SI-FCCR) will be initiated in the field at the time of sampling; a copy will accompany 
each set of samples (cooler) shipped to any laboratory. 

Each time responsibility for custody of the samples changes, the new and previous custodians will sign the record 
and denote the date and time. A copy of the signed record will be made by the receiving laboratory. The final 
signed SI-FCCR will be submitted with analytical results in the Remedial Action Report. 

Field Chain of Custody Documentation 

All signatures related to sample custody will be made In indelible ink on the SI-FCCR in  a timely fashion. One or 
more signatures will be entered to identify the person or persons who are collecting the samples. Each time the 
custody of a sample or group of samples is transferred, a signature, date and time will be entered to document the 
transfer. The signatures, date and time will be entered at the time of transfer. A sample will be considered to be in 
custody if it is in any one of the following states: 
1. in actual physical possession 
2. 

4. 

in view, after being in physical possession 

in a secured area, restricted to authorized personnel 
hysical possession and locked up so that no one can tamper with i t  

A secured area such as a locked storage shed or locked vehicle specified in the ‘‘comments’’ column may be used for 
temporary storage. When using such an area, the time, date, and location of the secured area will be recorded in the 
“relinquished by” space. The time at which an individual regains custody will then be recorded in the “received by” 
space. 

Chain of Custody During Shipping and Transfer of Samples 

When samples are shipped, the person sealing the shipping container will enter the time, date and their signature on 
the SI-FCCR. The laboratory part of the SI-FCGR will be enclosed in the container; the top page (first part) will be 
retained for the project manager’s file. A post office receipt, bill of lading, or similar document from the shipper will 
be retained as part of the permanent chain-of-custody documentation. 

One or more custody seals will be affixed over the opening of the shipping container in a manner that precludes 
opening the container without breaking the seal(s). The container seal(s) will be inscribed with the signature of the 
person sealing the container and the date and time sealed. 

The receiving laboratory will be notified in  advance of chain-of-custody procedures that must be followed for a 
group of samples. The laboratory will be instructed to note whether or not the container seal(s) are intact and sign in 
the appropriate blank on the SI-FCCR at the time of receipt. They will also be instructed to keep a copy and return 
the original form to their client’s quality assurance officer. 
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5.3 Field Sampling Log 
A daily field log of sampling activities will be kept by the leader of the field sampling crew. At a minimum, the log 
will contain a record of the following items: 

list of field personnel present 
field conditions (see Section 5.5) 
description of exceptions to this protocol including specification of which samples may have been impacted 
by exception(s) 
For each well sampled: 

1)  Well Name and unique SI-FCCR # used to identify samples, 
2) equipment used for evacuation and stabilization, 
3) date and time that purging and sampling began and ended, 
4) a list of all samples sent to each laboratory 

5.4 Exceptions to Sampling Protocol 
This protocol defines the procedures to be followed during this sampling event. Exceptions to this protocol will 
be noted on the SIF. 

If there has been any potentially significant impact on sample integrity, then the potential impact for each parameter 
for each sample affected will be footnoted whenever the results are reported or referred to in the Remedial Action 
Report. 

5.5 Field Conditions 
Field conditions during the sampling event will be recorded on the SIF. The Remedial Action Report will include a 
statement regarding the likelihood that any unusual field conditions had a significant impact on the integrity of 
results. Field conditions reported will include but not be limited to the following: 
0 air temperature 
0 wind speedldirection 
0 precipitatiordmoisture at the time of the sampling event, and if known, previous days' precipitation 
0 ambient odors 
0 airborne dust 

6.0 SAMPLE PRESERVATION, HANDLING AND TRANSPORT 

6.1 Sample Preservation 
Samples will be preserved as shown in Table I .  All chemical preservatives added to containers in the laboratory or 
field will be produced and controlled within the laboratory's QNQC program as reflected in the Lab-QAPP 
(Appendix A of Ref. 1, Volume 11). Field supplies of preservatives and sample containers with pre-dosed 
preservatives will be discarded and replaced with fresh preservatives no later than 14 days after receipt from the 
laboratory. 

All samples will be thermally preserved in the field immediately after sample collection by placing the samples in an 
insulated ice chest containing ice. The ice chest temperature will be checked by measuring the temperature of the 
water within the temperature blank container and recorded upon receipt at the laboratory, to verify whether or not 
samples are kept refrigerated at approximately 4 degrees C. 

6.2 Sample Handling and Transport 
All ice chests shipped will be accompanied by a SI-FCCR form and contain a complete destination and return 
address on  the outside of the cooler. The samples will be kept at approximately 4 degrees C during transport to 
laboratories. Maintain the chain-of-custody according to procedures described in Section 5.2. 
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Table 1: Sample Containers, Filling Method, Preservation and Holding Times 

Sample Containers, Filling Method, Preservation and Holding Times are provided in Table 
4-7 and Table 5-3 of Ref. 1. 
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For Location of wells to be sampled under this project refer to Figure 4-1 in Ref. 1 
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APPENDIX A: SELECTED ANALYTICAL PARAMETERS, METHOD NUMBERS AND REPORTING 
LIMITS 

Analytical Parameters, Method Numbers, and Practical Quantitation Limits are listed in 
Table 4-6 and Table 5-2 of Ref. 1. 

. 
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Tetra Tech NUS, Inc. IB EQUIPMENT CALIBRATION LOG 

PROJECT NAME : INSTRUMENT NAMBMODEL: 

SITE NAME: MANUFACTURER: 

PROJECT No.: SERIAL NUMBER: 



_-  n 
etra Tech NUS, Inc GROUNDWATER LEVEL MEASUREMENT SHEET 

Project Name: Project No.: 
Location: Personnel: 
Weather Conditions: Measuring Device: 
Tidally Influenced: Yes - No- Remarks: 

Comments 

All measurements lo the nearest 0 01 foot 
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Tetra Tech NUS, Inc IRI 

ate. Color 
me. (Visual) 
ethod: 

GROUNDWATER SAMPLE LOG SHEET- 

pH S.C. Temp. Turbidity DO Salinity Other 
(s.u.) (rnS/cm) ("c) (NTUb (mg/l) (%) 

. 

irde if Applicable: 

MSIMSD Duplicate ID No.: 

U 
Page- of __ 

Signature@): 

Project Site Name: 
Project No.: Sample Location: 

Sample ID No.: 

Sampled By: 
C.O.C. No.: 
Type of Sample: 

[] Domestic Well Data 
Monitoring Well Data 

0 Other Well Type: . 0 Low Concentration 
[I High Concentration QA Sample Type: _ _ _  

~~~ 

URGE DATA: 

AMPLE COLLECTION INFORMATION: 
Analvsis I Preservative I Container Reauirements 1 Collected 

1 I I 

I I I 
BSERVATIONS / NOTES: 



Tetra Tech NUS, Inc. IITtl PUMPING TEST DATA SHEET 

'ROJECT NAME: PUMPING WELL NUMBER: 
'ROJECT NUMBER: MEASURED WELL NUMBER: 
] PUMPING TEST [ ] STEPDRAWDOWNTEST 

iATE(s) MONITORING POINT 

EST NUMBER 
TATIC WATER LEVEL (n) 

IEASUREMENT METHOD DEPTH CORRECTION (n) 
PUMP SEnING (Ft below monitoring point) 
DISTANCE FROM PUMPING WELL ( f t )  

'ERSONNEL. 
LEMARKS: 

REMARKS 

NOTE All measurements to nearest 0 01 foot measured from top of well riser pipe unless otherwise noted 

9 

, ._ 
'> 

. .  



Irt] 'L iTECHNUS,INC. 

PROJECT NO: 

! 
CHAIN OF CUSTODY 

FACILITY: 

NUMBER 0 8 0 4  
PROJECT MANAGER 

FIELD OPERATIONS LEADER 

I PAGE- OF- - 
PHONE NUMBER 

PHONE NUMBER ADDRESS 

LABORATORY NAME AND CONTACT: 

CARRlEfUWAYBlLL NUMBER 

STANDARD TAT 0 

CITY, STATE 

~ 

RUSH TAT 0 
0 24 hr. 0 48 hr. 0 72 hr. 0 7 d a y  0 1 4 d a y  

w a  
23 

I1  I I- a u s TIME SAMPLE ID 

I B  

DATE TIME 2. RECEIVED BY 

DATE TIME 3. RECEIVED BY 

DATE TIME 

DATE TIME 

1. RELINQUISHED BY 

2. RELINQUISHED BY 

3. RELINQUISHED BY 

COMMENTS 

- 

I 

- 
- 
DATE 

- 

ts 
I c 
W 
0 
n 

P 0 
rn 

CONTAINER TYPE 
PLASTIC (P) or GLASS (G) 
PRESERVATIVE 
USED 

I 
I 

4 

2EIVED BY I DATE I TIME 

DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE COPY) , 4102R 
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A4  PROJECT ORGANIZATION 

This section presents project management and organization information including staffing and 

coordination requirements for this Field Activity (FA) at Naval Industrial Reserve Ordnance Plant (NIROP) 

located in Fridley, Minnesota.  The authorities and organization relationship of key personnel are depicted 

in Figure A4-1. 

 

A4.1 MANAGEMENT 

At the direction of the United States Environmental Protection Agency (USEPA) Remedial Project 

Manager (RPM), Tetra Tech NUS, Inc. (TtNUS), on behalf of the United States Navy (Navy), is 

responsible for the overall management, implementation of contract FAs, and preparation of the FA plan 

and report.  Personnel from the Navy will be actively involved and will coordinate with TtNUS personnel in 

a number of areas.  Responsibilities for program management, project management, field operations, and 

laboratory operations are discussed in the following sections.  It is intended that the individuals named will 

perform the designated activities based on personnel availability and project scheduling. 

 

The Navy RPM is in charge overall at the site.  Among Navy contractors, responsibility passes from Bay 

West to TtNUS as the effort passes from field operations to data management.  The laboratory is a 

subcontractor to Bay West and delivers the data packages to Bay West.  Bay West transfers this data to 

TtNUS.  Requests or comments to the laboratory from TtNUS are addressed through Bay West. 

 

A4.1.1 USEPA Remedial Project Manager 

The USEPA RPM will oversee the implementation of the FA at NIROP Fridley and have ultimate approval 

authority for this Quality Assurance Project Plan (QAPP).  The USEPA RPM represents the Agency’s 

interests and will provide input from this perspective and lend general historical and technical assistance 

to NIROP Fridley field activities. 

 

A4.1.2 Minnesota Pollution Control Agency Project Manager 

The Minnesota Pollution Control Agency (MPCA) Project Manager (PM) will oversee the implementation 

of this FA from MPCA’s perspective. 
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A4.1.3 Navy Project Manager 

The Remedial Project Manager (RPM) acts as the focal representative for the Navy, providing 

management, technical direction, and oversight for all NIROP Fridley project activities performed by 

contractors (i.e., TtNUS) and their subcontractors (i.e., Bay West and Columbia Analytical Services 

[CAS]).  Additional responsibilities of the RPM are: 

 

• Definition of project objectives and development of a detailed work plan schedule. 

 

• Establishment of project policy and procedures to address the specific needs of the project as a 

whole, as well as the objectives of each task. 

 

• Acquisition and application of technical resources (i.e., contractors) as needed to ensure performance 

within budget and schedule constraints. 

 

• Review of the work performed on each task to ensure its quality, responsiveness, and timeliness. 

 

• Review and analysis of overall task performance with respect to planned requirements and 

authorizations. 

 

• Approval of all reports (deliverables) before their submission to USEPA Region 5. 

 

• Maintain ultimate responsibility for the preparation and quality of interim and final reports. 

 

• Representation of the project team at meetings and public hearings. 

 

A4.1.4 Contractor Project Management 

TtNUS Program Manager 

The TtNUS Navy Southern Division Comprehensive Long-Term Environmental Action Navy (CLEAN) 

Program Manager provides operations, technical, and administrative leadership and oversees and 

supports quality policies.  The Program Manager assigns and oversees the performance of the project 

Task Order Manager (TOM).  The Program Manager also ensures the availability of technical and support 

resources for program operations and maintains consistency in procedures and projects among Contract 

Task Order (CTO) assignments.  In these matters, the TOM assists the Program Manager. 
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TtNUS Task Order Manager 

The TtNUS TOM has the overall responsibility for ensuring that the project meets USEPA and MPCA 

objectives and Navy and TtNUS quality standards.  The TOM is responsible for the preparation and 

distribution of the QAPP at the direction of the Navy RPM to all parties connected with the project 

including any subcontractors.  The TOM will report to the Navy RPM and is responsible for technical 

quality control (QC) and project oversight.  Additional responsibilities of the TOM are: 

 

• Ensuring timely resolution of project-related technical and quality issues. 

 

• Functioning as primary interface with the Navy RPM, field and office personnel, and subcontractors 

points-of-contact. 

 

• Monitoring and evaluation of laboratory performance. 

 

• Coordination and oversight of work performed by field and office technical staff (including data 

validation, statistical evaluations, and report preparation). 

 

• Coordination and oversight of the maintenance of all project records. 

 

• Coordination and oversight of review of project deliverables. 

 

• Preparation and issuing of final deliverables to the Navy. 

 

• Approval of the implementation of corrective action. 

 

Bay West Manager of Environmental Services 

The Bay West Manager of Environmental Services (MES) provides operations, technical, and 

administrative leadership and oversees and supports quality policies.  The MES assigns PMs and 

oversees their performance.  The MES also ensures the availability of technical and support resources for 

program operations and maintains consistency in procedures and projects among assignments.  In these 

matters, the MES is assisted by the PM. 
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Bay West Project Manager 

The Bay West PM has the overall responsibility for ensuring that the project meets the USEPA and MPCA 

objectives and Navy and Bay West quality standards.  The PM is responsible for the distribution of the 

laboratory data at the direction of the Navy RPM to parties connected with the project including other 

Navy contractors.  The PM will report to the Navy RPM and is responsible for technical QC and project 

oversight.  Additional responsibilities of the PM are: 

 

• Ensuring timely resolution of project-related technical, quality, safety, or waste management issues. 

 

• Functioning as primary interface with the Navy RPM, field and office personnel, and subcontractor 

points-of-contact. 

 

• Monitoring and evaluation of laboratory performance. 

 

• Coordination and oversight of work performed by field and office technical staff (including report 

preparation). 

 

• Coordinating and oversight of maintenance of all project records. 

 

• Approval of the implementation of corrective action. 

 

Bay West Health and Safety Manager 

The Bay West Health and Safety Manager (HSM) is responsible for the following: 

 

• Oversight of the development and review of the Site Security and Health and Safety Plan (HASP). 

• Conducting of Health and Safety audits. 

• Preparation of Health and Safety reports for management. 

 

A4.2 QUALITY ASSURANCE 

This section identifies the quality assurance (QA) responsibilities for the NIROP Fridley monitoring 

program.  Responsibilities of the USEPA Region 5, TtNUS, and the analytical laboratory are discussed. 
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A4.2.1 USEPA Region 5 Quality Assurance Coordinator 

The USEPA Region 5 QA Coordinator has the responsibility to review and approve the QAPP and 

provide overall QA support and review.  Additional responsibilities may include: 

 

• Coordination of external performance and system audits of the contracted laboratory. 

• Review and evaluation of analytical field and laboratory procedures. 

 

A4.2.2 Navy Quality Assurance Manager 

The Navy QA Manager will remain independent of direct job involvement and day-to-day operations and 

will have direct access to resources, as necessary, to resolve any QA issues.  The Navy QA Manager is 

responsible for auditing the implementation of the QA program in conformance with the demands of the 

specific investigation, TtNUS policies, and USEPA requirements.  The Navy QA Manager has sufficient 

authority to stop work on the investigation as deemed necessary in the event of serious QA/QC issues.  

Specific functions and duties include: 

 

• Performing QA audits on various phases of the field operations. 

• Reviewing and approving QA plans and procedures. 

• Providing QA technical assistance to project staff. 

• Reporting on the adequacy, status, and effectiveness of the QA program on a regular basis to the 

Navy PM and Executive Vice President for technical operations. 

 

A4.2.3 TtNUS Quality Assurance Manager 

The TtNUS QA Manager (QAM) is responsible for overall QA for the project, and reports directly to the 

TtNUS Program Manager.  The QAM has the responsibility for the following specific activities: 

 

• Developing, maintaining, and monitoring QA policies and procedures. 

• Providing training to TtNUS staff in QA/QC policies and procedures. 

• Conducting systems and performance audits to monitor compliance with environmental regulations, 

contractual requirements, QAPP requirements, and corporate policies and procedures. 

• Auditing project records. 

• Monitoring subcontractor quality controls and records. 

• Assisting in the development of corrective action plans. 

• Ensuring correction of nonconformances reported in internal or external audits. 
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• Overseeing and reviewing the development and revision of the QAPP. 

• Overseeing the implementation of the QAPP. 

• Overseeing the responsibilities of the TtNUS Site QA/QC Advisor. 

• Preparing QA reports for management. 

 

A4.2.4 TtNUS Project Quality Assurance Advisor 

The TtNUS Project QA Advisor provides support to the TOM in preparation and review of the QAPP, 

coordination of work performed by office technical staff, and performance of data assessment.  The 

Project QA Advisor communicates directly with the QAM on matters of QA/QC. 

 

A4.2.5 TtNUS Data Validation Manager 

The TtNUS Data Validation Manager, Joe Samchuck, is responsible for data validation for the project and 

reports directly to the TtNUS QAM.  The Data Validation Manager has the following responsibilities: 

 

• Schedules and assigns data validation tasks. 

• Reviews data validation staff work. 

 

A4.2.6 Laboratory Responsibilities 

All samples collected as part of this investigation will be analyzed by Columbia Analytical Services (CAS).  

Field samples will be received, logged in, and analyzed by the CAS/Kelso facility located at, 1317 South 

13th Avenue, Kelso, Washington 98626.  The phone number for that location is (360) 577-7222.  All work 

on site is conducted by the Navy's contractors, or subcontractors to these contractors.  As such, the Navy 

RPM (see Figure A4-1) has overall charge of QA on the site. 

 

The subcontracted laboratory is responsible for analyzing all samples in accordance with the analytical 

methods and additional requirements specified in this QAPP.  It also will be the analytical laboratory’s 

responsibility to properly dispose of unused sample aliquots.  Responsibilities of key laboratory personnel 

are outlined in the following paragraphs. 

 

All samples for submittal to the laboratory will be groundwater.  All samples will be analyzed only for the 

following parameters:  1,1-Dichloroethane, 1,1-Dichlorothene, cis-1,2-Dichloroethene, 

trans-1,2-Dichlorothene, 1,1,1-Trichloroethane, Tetrachloroethene, Trichloroethene, and vinyl chloride. 
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Laboratory Project Manager 

The Laboratory PM will report directly to the Bay West PM and will: 

 

• Ensure that method and project-specific requirements are properly communicated and understood by 

laboratory personnel. 

• Ensure that all laboratory resources are available on an as-required basis. 

• Monitor analytical and project QA requirements. 

• Review data packages for completeness, clarity, and compliance with project requirements. 

• Inform the Bay West PM of project status and any sample receipt or analytical problems. 

 

Laboratory Director 

Responsibilities of the Laboratory Director include the following: 

 

• Support of the QA program within the laboratory. 

• Providing management overview of both production and quality-related laboratory activities. 

• Maintaining adequate staffing to meet project analytical and quality objectives. 

• Approving all laboratory Standard Operating Procedures (SOPs) and QA documents. 

• Supervising in-house chain-of-custody (COC) documentation. 

• Overseeing the preparation and approval of final analytical reports prior to submittal to TtNUS. 

 

Laboratory Quality Assurance Officer 

The Laboratory QA Manager (QAM) has the overall responsibility for data after it leaves the laboratory.  

The Laboratory QAM will be independent of the laboratory but will communicate data issues through the 

Laboratory PM.   

 

In accordance with the QA Manual found in Appendix A of the QAPP, the laboratory QA Manager shall: 

 

• Oversee laboratory QA 

• Oversee QA/QC documentation 

• Determine whether to implement laboratory corrective actions 

• Reviewing appropriate laboratory QA procedures 

• Oversee preparation of laboratory SOPs 

• Conduct or oversee annual laboratory audits 
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• Oversee management of the laboratory quality control limits 

• Oversee management of laboratory certifications 

• Issue updates to the laboratory QA Manual 

 

Independent QA will be provided by the Laboratory PM and QAM prior to release of all data to TtNUS.  

The person responsible for the overall QA for the site is the Navy RPM. 

 

Laboratory Sample Custodian 

The Laboratory Sample Custodian will report to the Laboratory Director.  Responsibilities of the 

Laboratory Sample Custodian include the following: 

 

• Receiving and inspecting the incoming sample containers. 

• Recording the condition of the incoming sample containers. 

• Signing appropriate documents. 

• Verifying COC. 

• Notifying laboratory manager and laboratory supervisor of sample receipt and inspection. 

• Assigning a unique identification number and customer number, and entering each into the sample 

receiving log. 

• With the help of the laboratory manager, initiating transfer of the samples to appropriate lab sections. 

• Controlling and monitoring access/storage of samples and extracts. 

 

Laboratory Technical Staff 

The Laboratory Technical Staff will be responsible for sample analysis and identification of corrective 

actions.  The staff will report directly to the Laboratory Director. 

 

A4.3 FIELD INVESTIGATION 

Bay West will be responsible for all field activities related to this background investigation.  The Bay West 

field team will be organized according to the activities planned.  Field team members will be selected 

based on the type and extent of effort required.  All team members will be appropriately skilled and 

trained for the tasks they are assigned to perform.  The team will consist of a combination of the following 

personnel: 
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• Field Operations Leader (FOL) 

• Site QA/QC Advisor 

• Site Safety Officer (SSO) 

• Field Technical Staff 

 

A4.3.1 Field Operations Leader 

The FOL is responsible for coordinating all on-site personnel and for providing technical assistance, when 

required.  The FOL, or designee, will coordinate and lead all sampling activities, will identify and 

document field nonconformances to project requirements, and will ensure the availability and 

maintenance of all sampling materials/equipment.  The FOL is responsible for the completion of all 

sampling, field and COC documentation, will assume custody of all samples, and will ensure the proper 

handling and shipping of samples.  The FOL will be a highly experienced environmental professional who 

will report directly to the Bay West PM.  Specific FOL responsibilities include the following: 

 

• Functioning as a communications link between field staff members, the Site QA/QC Advisor, SSO, 

the NIROP Fridley, the Navy, and TtNUS. 

 

• Overseeing the mobilization and demobilization of all field equipment and subcontractors. 

 

• Coordinating and managing the field technical staff. 

 

• Adhering to the work schedules provided by the Navy. 

 

• Bearing responsibility for maintenance of the site logbook, field logbook, and field recordkeeping. 

 

• Initiating field task modification requests when necessary. 

 

• Identifying and resolving problems in the field. 
 

• Resolving difficulties in consultation with the Navy. 
 

• Implementing and documenting corrective action procedures, and providing communication between 

the field team and upper management. 
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A4.3.2 Site Quality Assurance/Quality Control Advisor 

The FOL (or their assistant) will act as the Site QA/QC Advisor, who is responsible for ensuring 

adherence to all QA/QC guidelines as defined in the QAPP.  Strict adherence to these procedures is 

critical to the collection of acceptable and representative data.  The following is a summary of the Site 

QA/QC Advisor's responsibilities: 

 

• Ensuring that field duplicates and field QC blanks are collected with the proper frequency. 

 

• Ensuring that additional volumes of sample are supplied to the analytical laboratory with the proper 

frequency to accommodate laboratory QA/QC analyses. 

 

• Ensuring that measuring and test equipment are calibrated, used, and maintained in accordance with 

applicable procedures. 

 

• Acting as liaison between site personnel, laboratory personnel, and the QAM. 

 

• Managing bottleware shipments and overseeing field preservation. 

 

A4.3.3 Site Safety Officer 

The FOL (or designee) will also serve as the SSO.  The duties of the SSO are detailed in the HASP.  The 

SSO has stop-work authority, which can be executed upon the determination of an imminent safety 

hazard. 

 

A4.3.4 Field Technical Staff 

The Field Technical Staff for this project will be drawn from Bay West’s pool of qualified personnel.  All of 

the designated field team members will be experienced professionals who possess the degree of 

specialization and technical competence required to effectively and efficiently perform the required work. 

 

Field staff will be responsible for complying with field-related requirements as presented in the QAPP. 
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A5  PROBLEM DEFINITION / BACKGROUND INFORMATION 

A5.1 FACILITY HISTORY 

Detailed discussions of the general history of the NIROP and past data collection activities at the facility 

are included in Section 1.1 of the Remedial Action Monitoring Plan (RAMP). 

 

A5.1.1 General History 

The NIROP has been in operation since 1940 and is a production facility for Naval ordnance.  Items 

produced at the facility have included gun mounts and advanced missile-launching systems. 

 

A5.1.2 Past Data Collection Activities 

Results of past data collection activities can be found in the Annual Monitoring Reports (AMRs) and the 

Remedial Investigation (RI) and Feasibility Study (FS) reports. 

 

A5.2 FACILITY DESCRIPTION 

A brief discussion of general site characteristics of the NIROP, including its location, size and borders, 

regional geology, hydrogeology, topography, etc. is provided in Section 2.0 of the RAMP. 

 

A5.3 PROJECT STATUS 

The groundwater extraction system and pretreatment facilities at NIROP Fridley began operating in 

September 1992.  Monitoring of these facilities and associated monitoring wells has been performed 

since startup according to the procedures described in the Remedial Action Work Plan for Groundwater 

Remediation (RMT, 1995) that was approved by USEPA Region 5 and the MPCA.  Construction of the 

Phase II on-site GWTF began in September 1997.  Construction was completed and the facility was in 

operation in December 1998.  Treated groundwater from this facility is now discharged to the Mississippi 

River through Outfall 020 (NPDES/SDS Permit MN0000710) (MPCA, 1996). 

 

A five-year review of the selected remedy for groundwater outlined in the Record of Decision (ROD) 

(USEPA, 1990) was signed in September 1998.  A second five-year review of the selected remedy was 

signed in October 2003.    The five-year reviews recommended the continued operation, maintenance, 

and upgrade (if necessary) of the groundwater containment and recovery system, with eventual on-site 

treatment and discharge of treated groundwater in accordance with the NPDES/SDS permit. 
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A5.4 QUALITY ASSURANCE PROJECT PLAN PREPARATION GUIDELINES 

This QAPP has been prepared in accordance with the general guidance outlined in the USEPA Region 5 

Instructions on the Preparation of a Superfund Division Quality Assurance Project Plan (USEPA, 2000).  

Additional guidance regarding the QAPP contents was obtained from USEPA requirements for Quality 

Assurance Project Plans, QA/R-5 (USEPA, 1999b). 

 

A5.5 OVERALL PROJECT OBJECTIVES 

The general project objectives for the Fridley groundwater extraction and treatment system are outlined in 

the Federal Facilities Agreement (FFA) for the NIROP.  Attachment B of the FFA outlines the general 

project objectives as follows: 

 

1. To specify all short- and long-term monitoring of surface water, groundwater, sediment, sludge, 

and soil necessary to determine the status and effectiveness of the remedial actions implemented 

at the site, and  

 

2. To develop and implement a monitoring plan that is designed to detect changes/increases in 

chemical concentrations of contaminated groundwater at and adjacent to the site. 

 

The project purpose and scope are discussed in Section 1.2 of the RAMP.  Detailed descriptions of the 

objectives of the groundwater monitoring and the National Pollutant Discharge Elimination System 

(NPDES)/State Disposal System (SDS) effluent monitoring are found in Sections 4.1 and 5.1, 

respectively, in the RAMP. 

 

A5.6 PROJECT OBJECTIVES 

Objectives for the groundwater monitoring are discussed in Section 4.1 of the RAMP.  Specific data 

quality objectives (DQOs) for groundwater chemical analysis were discussed in the March 2002 Well 

Selection Meeting that resulted in Table 4-4 of the RAMP.  The content of this table was approved by all 

DQO developers including USEPA Region 5, MPCA, the Navy, and TtNUS.  Objectives for the NPDES 

and SDS are discussed in Section 5.1 of the RAMP. 

 

The ultimate objective of groundwater remediation is to restore groundwater quality to Safe Drinking 

Water Act (SDWA) Maximum Contaminant Levels (MCLs).  Work conducted under this QAPP will be 

used to monitor progress toward and attainment of this objective. 
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A5.7 DATA QUALITY OBJECTIVES 

DQOs for the Fridley FA were developed in accordance with current USEPA guidance through a series of 

meetings involving the USEPA, MPCA, Navy, and Navy contractors.  Refer to the Well Selection Meeting 

Notes of March 2002 for further information (Appendix B of RAMP). 
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A6  PROJECT DESCRIPTION AND SCHEDULE 

This project description outlines the overall scope of FAs to be performed for NIROP located in Fridley, 

Minnesota.  This QAPP addresses monitoring requirements associated with the groundwater extraction 

and treatment (i.e., remediation) system as defined in the ROD for Groundwater Remediation (USEPA, 

1990).  The QAPP presents the organization, objectives, planned activities, and specific QA/QC 

procedures associated with the Remedial Action Work Plan (RAWP) for the FA.  Specific protocols for 

sampling, sample handling and storage, COC, and laboratory and field analyses are described.  All 

QA/QC procedures are structured in accordance with applicable technical standards, and USEPA Region 

5 and MPCA requirements, regulations, guidance, and technical standards.  The groundwater 

remediation system shares a surface discharge station (sampling point SD002) with the National Pollutant 

Discharge Elimination System (NPDES) permit No. 0000710.   Therefore, some information is provided in 

this QAPP and the attendant RAMP concerning NPDES requirements.  The intent is to avoid any 

confusion that may arise due to samples being collected from SD002 for two different purposes. 

Additional details concerning permit requirements (e.g., other NPDES sampling locations and other 

analysis requirements) can be found in the NPDES permit. 

 

A6.1 INTRODUCTION 

This QAPP has been prepared by TtNUS on behalf of the Navy Southern Division, Naval Facilities 

Engineering Command (SOUTHNAVFAVENGCOM) and the NIROP, Fridley, Minnesota.  This QAPP and 

other associated documents constitute the project planning documents for the groundwater extraction and 

treatment system.  This QAPP is Volume II of the RAWP, Volume I contains the RAMP. 

 

A6.2 PROJECT TARGET PARAMETERS AND INTENDED DATA USES 

This section discusses the field and laboratory analytical information to be generated during the course of 

the FA.  Field parameters and intended data uses are discussed in Section A6.2.1.  Laboratory 

parameters and intended data uses are discussed in Section A6.2.2.  The site history and past 

investigations identified VOCs in groundwater to be the only contaminants of interest.  The following 

sections identify field and laboratory analyte lists that will support the attainment of project objectives. 
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A6.2.1 Field Parameters 

Field parameters will include those associated with the completion of purging and stabilization of 

monitoring wells and groundwater sampling and analysis.  Field measurements will include only those 

completed using simple field instrumentation. 

 

Field parameters including pH, specific conductance, turbidity, and temperature will be completed for 

aqueous phase samples using a water quality meter as discussed in Section 4.3.2.2 and 5.3.2 of the 

RAMP.  These measurements will be used to support monitoring well development and purging of 

stagnant water from well casings.  Specific conductance and pH will also be used as general indicators of 

water quality.  The ranges of acceptable levels for the field parameters are found in Table A6-1.  Details 

concerning how field measurements will be evaluated relative to those limits are included in the field 

SOPs (Appendix B). 

 

A6.2.2 Laboratory Parameters 

Laboratory parameters will include a select list of volatile organic compounds (VOCs).  Analytical methods 

are further discussed in Section B4.  Table A6-2 provides a summary of all target laboratory analytes and 

associated Reporting Limits (RLs) and Method Detection Limits (MDLs) for the groundwater remediation 

system and NPDES analyses to be performed on samples collected from SD002.  The list of analytes is 

different for the groundwater remediation system and the NPDES permit (provided in Section 5 of the 

RAMP).  Seven chlorinated VOCs are common to both programs.  The monthly monitoring for NPDES 

adds methylene chloride to its list of seven VOCs, and the monthly groundwater remediation system 

monitoring adds vinyl chloride on its list of seven compounds.  In addition, NPDES monitoring requires an 

expanded list of VOCs to be analyzed every six months (See Table A6-2 below and Table 5-2 of the 

RAMP).  EPA Method 624 will be used to analyze the NPDES samples for VOCs; SW-846 Method 8260B 

will be used to analyze the groundwater samples for VOCs. Details regarding NPDES requirements are 

provided in the NPDES permit No. 0000710.  Quantitation and detection limits are further discussed in 

Section B4.1.1. 

 

A6.3 DATA VALIDATION 

Data will be verified by comparing the laboratory data deliverables against the laboratory subcontract and 

QAPP requirements.  These requirements address both the deliverable content and format.  Further 

detail is provided in Section D2.  Data will be validated in accordance with the National Functional 

Guidelines for data validation, as described in more detail in Section D2.  TtNUS will perform both the 

verification and validation of data.  The quantitative and qualitative measurement performance 
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assessments of precision, accuracy, representativeness, completeness, and comparability are described 

in Section D1.  Compliance with SOPs will be assessed by the FOL in accordance with Section D1.1. 

 

A6.4 SAMPLE NETWORK DESIGN AND RATIONALE 

The sample network design and rationale are discussed in detail in Section 4.2 of the RAMP.  Figures 

displaying the locations of all proposed borings and monitoring wells are provided in Figure 4-1 of the 

RAMP. 

 

A6.5 PROJECT SCHEDULE 

The project schedule will be provided each year by the Navy based on each year's: 

 

• Completion of past year AMR/QAPP update team review. 

• Availability of the Navy's sample contractor. 

• Coordination with UDLP. 

 

Most years, annual sampling of groundwater will be scheduled in mid-October, with a Draft AMR provided 

by March 31 to discuss the results.  Figure A6-1 provides a bar-chart project schedule for 2004 sampling 

that will be conducted in 2005.   
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TABLE A6-1 
 

FIELD PARAMETERS AND STABILIZATION CRITERIA  
FOR GROUNDWATER QUALITY TESTING 

NIROP FRIDLEY, MINNESOTA 
 

Parameter Method Stabilization Criteria 
pH Meter ± 0.1 Standard units 

Specific Conductance Meter ± 20 mV 

Turbidity Meter ≤ 5 Nephelometric turbidity 
units (NTU) 

Temperature Meter ± 0.1° Celsius 
 



TABLE A6-2 
 

GROUNDWATER REMEDIATION SYSTEM MONITORING 
ANALYTICAL DETECTION LIMITS FOR SURFACE DISCHARGE STATION SD002 

NIROP FRIDLEY, MINNESOTA 
 

Parameter 
Daily 

Maximum 
(µg/L) 

RL 
(µg/L) 

MDL 
(µg/L) 

VOLATILE ORGANIC COMPOUNDS (SW-846 Method 5030B/8260B)(1)

1,1-Dichloroethane NA 0.5 0.1 
1,1-Dichloroethene NA 0.5 0.2 
cis-1,2-Dichloroethene NA 0.5 0.2 
trans-1,2-Dichloroethene NA 0.5 0.2 
Tetrachloroethene NA 0.5 0.2 
1,1,1-Trichloroethane NA 0.5 0.2 
Trichloroethene NA 0.5 0.2 
Vinyl Chloride NA 0.2 0.1 
 
1 Monitoring frequency is once per month for the groundwater remediation system. 

 
RL = Reporting Limit. 
MDL = Method Detection Limit (as provided by CAS/Kelso).  Method Detection Limits are subject to change as new MDL studies are 
completed. 
VOCs = Volatile organic compounds 
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NPDES/SDS EFFLUENT SYSTEM 

ANALYTICAL DETECTION LIMITS FOR SURFACE DISCHARGE STATION SD002 
NIROP FRIDLEY, MINNESOTA 
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Parameter 
Daily 

Maximum 
(µg/L) 

RL 
(µg/L) 

MDL 
(µg/L) 

VOLATILE ORGANIC COMPOUNDS (EPA Method 624)(1)

1,1,1-Trichloroethane (TCA) 200 5 0.45 
1,1,2,2-Tetrachloroethane Monitor only 5 0.25 
1,1,2-Trichloroethane Monitor only 5 0.206 
1,1-Dichloroethane 70 5 0.34 
1,1-Dichloroethene 6 5 0.48 
1,2-Dichlorobenzene Monitor Only 5 0.186 
1,2-Dichloroethane (EDC) Monitor Only 5 0.114 
1,2-Dichloropropane Monitor Only 5 0.183 
1,3-Dichlorobenzene Monitor Only 5 0.17 
1,4-Dichlorobenzene Monitor Only 5 0.166 
2-Butanone (MEK) Monitor Only 20 3.22 
2-Chloroethyl Vinyl Ether Monitor Only 10 0.62 
2-Hexanone Monitor Only 20 3.96 
4-Methyl-2-pentanone (MIBK) Monitor Only 20 2.80 
Acetone Monitor Only 20 3.36 
Acetonitrile Monitor Only 10 1.05 
Acrolein Monitor Only 50 4.24 
Acrylonitrile Monitor Only 10 0.45 
Benzene Monitor Only 5 0.27 
Bromodichloromethane Monitor Only 5 0.17 
Bromoform Monitor Only 5 0.279 
Bromomethane Monitor Only 5 0.81 
Carbon Disulfide Monitor Only 5 0.49 
Carbon Tetrachloride Monitor Only 5 0.38 
Chlorobenzene Monitor Only 5 0.18 
Chloroethane Monitor Only 5 0.456 
Chloroform Monitor Only 5 0.21 
Chloromethane Monitor Only 5 0.31 
cis-1,2-Dichloroethene 70 5 0.20 
cis-1,3-Dichloropropene Monitor Only 5 0.17 
Dibromochloromethane Monitor Only 5 0.145 
Dichlorodifluoromethane Monitor Only 5 0.61 
Ethylbenzene Monitor Only 5 0.33 
m,p-Xylenes Monitor Only 5 0.27 
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Parameter 
Daily 

Maximum 
(µg/L) 

RL 
(µg/L) 

MDL 
(µg/L) 

Methyl tert-Butyl Ether Monitor Only 0.5 0.0734 
Methylene Chloride 5 5 0.21 
o-Xylene Monitor Only 5 0.2 
Pentachloroethane Monitor Only 5 1.13 
Styrene Monitor Only 5 0.17 
Tetrachloroethene (PCE) 3.8 3.8 0.43 
Toluene Monitor Only 5 0.25 
trans-1,2-Dichloroethene 100 5 0.184 
trans-1,3-Dichloropropene Monitor Only 5 0.161 
Trichloroethene (TCE) 5 5 0.46 
Trichlorofluoromethane Monitor Only 5 0.49 
Trichlorotrifluoroethane Monitor Only 5 0.54 
Vinyl Acetate Monitor Only 10 1.71 
Vinyl Chloride NA 5 0.58 
MISCELLANEOUS PARAMETERS 
Chlorine, Total Residual 100 ug/L 100 ug/L 60 ug/L 
Flow (million gallons per day) Monitor Only NA NA 
Flow (total volume), MG Monitor Only NA NA 
pH (daily minimum to  maximum range) 6 to 9 NA NA 
Temperature (degrees Celsius) 26.5 NA NA 

 
1 Specified in NPDES Permit MN0000710; analyses will be conducted monthly for the short list of VOCs (identified with 

numerical limits) and every six months for the expanded list of VOCs.  Compounds marked as “Monitor Only” do not have daily 
maximum limits.  See NPDES permit for details. 

 
RL = Reporting Limit. 
MDL = Method Detection Limit (as provided by CAS/Kelso).  Method Detection Limits are subject to change as new MDL studies are 
completed. 
NPDES = National Pollutant Discharge Elimination System. 
SDS = State Disposal System. 
VOCs = Volatile organic compounds 



FIGURE A6-1 
PROJECT SCHEDULE r NIROP FRIDLEY, MINNESOTA 
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A7  QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT DATA 

The overall QA objective for this project is to develop and implement procedures for field sampling, COC, 

laboratory analysis, and data management and reporting that will provide results sufficient to support 

attainment of the project objectives specified in Sections A5 through A7.  Intended data uses, including 

the list of project target parameters, are described in the 7-step DQO process included in Appendix B of 

the RAMP.  Data comparisons and the associated decision-making process are described in Section 

D1.4.  Specific procedures for sampling, COC, laboratory instrument calibration, laboratory analysis, 

internal QC, reporting of data, audits, preventive maintenance of field and laboratory equipment, data 

management, corrective action, and reporting to management are described in remaining sections of this 

QAPP.  Overall QC level of effort is described in Section A7.6. 

 

The precision, accuracy, representativeness, comparability, and completeness (PARCC) parameters are 

qualitative and quantitative statements regarding the quality characteristics of the data used to support 

project objectives and ultimately, environmental decisions.  These parameters are presented in the 

remainder of this section.  QC samples used to evaluate performance and their frequencies of use are 

described in Section B5.1 (field QC samples), and Section B5.2 (laboratory QC samples).  Equations 

used to compute accuracy, precision, and completeness values are provided in Sections D1.1 through 

D1.3.  Data quality objectives developed for NIROP Fridley are presented in the Well Selection Meeting 

Notes provided in Appendix B of the RAMP. 

 

A7.1 PRECISION 

A7.1.1 Definition 

Precision is a measure of the degree to which two or more measurements are in agreement and 

describes the reproducibility of measurements of the same parameter for samples analyzed under similar 

conditions.  A fundamental tenet of using precision measurements for QC is that precision will be 

bounded by known limits.  Results outside these predetermined limits trigger corrective actions. 

 

By definition, chemical solutions (e.g., VOCs in groundwater) are uniform in composition.  Therefore, 

ignoring any imprecision caused by the sample matrix, the variability of analytical results for water 

samples should be relatively low unless suspended material or sample handling and storage introduce 

additional imprecision.  Precision acceptance criteria for aqueous duplicate samples have been assigned 

accordingly in Table A7-1.  Results outside of these limits will trigger corrective actions, which are 

presented in Table A7-2. 
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A7.1.2 Field Precision Objectives 

Field precision is assessed by collecting and measuring field duplicates at a rate of 1 duplicate per 10 

environmental samples.  Acceptance limits for field duplicate precision are provided in Table A7-1.  This 

precision estimate encompasses the combined uncertainty associated with sample collection, splitting, 

handling, laboratory and field storage, digestion, and analysis.  In contrast, precision estimates obtained 

from analyzing duplicate laboratory samples incorporate only subsampling, digestion, laboratory storage, 

and analysis uncertainties.  For VOCs, the act of splitting is actually a rapid resampling rather than 

physical separation of a single sample into two aliquots.  Because the field precision estimates include 

more sources of potential uncertainty, the field precision estimates [i.e., relative percent difference (RPD) 

values] should equal or exceed the laboratory precision estimates, on average, for each analyte.  If field 

duplicate precision is significantly different from laboratory duplicate precision, the underlying cause will 

be investigated to determine whether the observed difference could be an artifact of sampling and 

analysis.  Considerations given to this effort include: 

 

• The scale of subsampling for laboratory precision estimates relative to the scale of field duplicate 

sample size. 

• Analytical measurement precision. 

• Precision for repeat analysis of the same laboratory control sample (LCS). 

 

Precision estimates for replicate groundwater samples will be based on the first and last of the replicate 

samples collected from a randomly selected well.  This strategy is designed to provide the greatest 

potential for identifying problems associated with field sampling and is explained further in Section B1.7. 

 

A7.1.3 Laboratory Precision Objectives 

Laboratory precision QC samples [i.e., matrix spike duplicates (MSDs) for organic chemicals] will be 

analyzed with a minimum frequency of 5 percent (i.e., 1 QC sample for 20 environmental samples).  

Laboratory precision is measured by comparing RPD values with precision control limits specified in 

Table A7-1. 
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A7.2 ACCURACY 

A7.2.1 Definition 

Accuracy is the degree of agreement between an observed value and an accepted reference value.  This 

parameter is assessed by measuring spiked samples [e.g., surrogate spikes or matrix spikes (MSs)] or 

well-characterized samples of certified analyte concentrations (e.g., LCSs) and by measuring blanks.   

 

Accuracy measurements are designed to detect biases resulting from the sample handling and analysis 

processes.  The equations for determining accuracy of an individual MS and a surrogate spike or LCS for 

this project are provided in Section D1.1.  The equations in Section D1.1 do not apply to blank samples, 

however, because division by zero (the expected amount or added amount) causes the calculated value 

to be infinite.  Instead, method blank acceptance criteria specified in Table A7-2 are designed to limit the 

tolerable amount of contamination while recognizing that non-zero results for blanks are likely, if only 

because of random error in the measurement process.  The bias computations for individual MSs, LCSs, 

and method blanks will be used to control the analysis process by triggering corrective actions as 

specified in Table A7-2. 

 

A7.2.2 Field Accuracy Objectives 

Accurate field measurements are typically ensured through control over the sample collection and 

handling and through routine instrument calibration.  In addition, after completing field measurements for 

specific conductance, pH, and turbidity, a check standard is analyzed to verify continued acceptable 

calibrations.  The check standard acceptance criteria are as follows: 

 

• pH:  ±0.2 standard units 

• Specific conductance:  ±10% of the check standard value 

• Turbidity:  for check standards >5 NTU, ±10% of the check standard value; for all others, no check 

standard acceptance criteria apply 

• Temperature:  no check standard acceptance criteria apply 

 

Accuracy is also typically monitored through the use of blanks to detect cross-contamination and by 

monitoring adherence to procedures that prevent sample contamination or degradation. Equipment 

rinsate blanks shall be collected for this investigation to assess cross-contamination via sample collection 

equipment.  Trip blanks will be collected to monitor cross-contamination of VOC samples during shipping.  

Accuracy also shall be assured qualitatively through adherence to all sample handling, preservation, and 

holding time requirements. 
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A7.2.3 Laboratory Accuracy Objectives 

Accuracy in the laboratory is measured through the comparison of a spiked sample or LCS result to a 

known or calculated value and is expressed as a percent recovery (%R).  It is also assessed by 

monitoring the analytical recovery of select surrogate compounds added to samples that are analyzed by 

organic chromatographic methods.  MS and surrogate compound analyses measure the combined 

accuracy effects of the sample matrix, sample preparation, and sample measurement.  LCSs are used to 

assess the accuracy of laboratory operations with minimal sample matrix effects.  Each spiked sample 

shall be spiked with all project target analytes for the analysis being performed to ensure that accuracy 

measures are obtained for each target analyte.  Spiking concentrations shall equal or approximate the 

default concentrations detailed in the applicable sample preparation SOPs.  LCS and MS analyses are 

performed at a frequency no less than 1 per 20 associated samples of like matrix.  Laboratory accuracy is 

assessed via comparison of calculated %R values to accuracy control limits specified in Table A7-1. 

 

A7.3 COMPLETENESS 

A7.3.1 Definition 

Completeness is a measure of the amount of usable, valid analytical data obtained compared to the 

amount expected to be obtained.  Completeness is expressed as a percentage. 

 

A7.3.2 Field Completeness Objectives 

Field completeness is a measure of the amount of valid field measurements obtained from all the field 

measurements taken in the project.  Turbidity is a critical parameter that must be measured prior to 

sampling to establish attainment of equilibrium, and its completeness criterion is 100 percent.  There are 

no completeness criteria for pH, specific conductance, and temperature, as these are non-critical 

parameters that are generally determined to verify that appropriate sampling conditions exist prior to 

sampling.  Although there are no completeness criteria for pH, specific conductance and temperature, the 

field crew should strive to attain 100 percent completeness because the additional data may be useful for 

other purposes besides the attainment of project objectives described in this QAPP. 

 

A7.3.3 Laboratory Completeness Objectives 

Laboratory completeness is a measure of the amount of usable, valid laboratory measurements per 

matrix obtained for each of the target analytes.  Usable, valid results are those that are judged, after data 
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assessment, to represent the sampling populations and to have not been disqualified for use through data 

validation or data assessment.  Laboratory completeness objectives are 90 percent for each target 

analyte in groundwater.  Qualifications on the use of data caused by incomplete data sets will be 

documented in the FA report. 

 

A7.4 REPRESENTATIVENESS 

A7.4.1 Definition 

Representativeness is an expression of the degree to which data accurately and precisely represent a 

characteristic of a population or environment condition existing at the site.  Adherence to procedures 

described in Section B1 including standardized sample collection, handling, preparation, and analysis, 

and data reporting requirements ensures that the final data accurately represent the desired populations.  

An assessment of representativeness will be made during data assessment to determine whether each 

datum belongs to the observed data distribution.  Factors considered during this assessment will include 

adherence to designated SOPs, relative concentrations of analytes from previous and current sampling 

rounds, and any other factors that are relevant at the time of assessment.  If analyte concentrations 

appear to deviate from a trend line drawn through the data points (after allowing for data uncertainties), 

the apparently discordant values will be investigated to determine whether they are erroneous.  The 

choice of linear or non-linear trends for this evaluation will be based on the appearance of the data and 

may include calculation of best fits to various trend line models.  Models used must be reasonable 

concentration decay models applicable to groundwater monitoring. 

 

A7.4.2 Measures to Ensure Representativeness of Field Data 

Representativeness depends on the proper design of the sampling program and will be satisfied by 

ensuring that proper sampling techniques are used (see Section B.1.3).  Well stabilization parameters 

(See Table A6-1) will be monitored to ensure that groundwater wells have attained equilibrium prior to 

sampling. 

 

A7.4.3 Measures to Ensure Representativeness of Laboratory Data 

Representativeness in the laboratory is ensured by using the proper analytical procedures, meeting 

sample holding times, and analyzing and evaluating field duplicate samples relative to laboratory 

duplicates.  During development of this QAPP, measures to ensure representativeness of the data 

generated included consideration of past operations, existing analytical data, physical setting, and 

monitoring well placement.  The rationale for the sampling network is presented in detail in Section B1.1. 
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A7.5 COMPARABILITY 

A7.5.1 Definition 

Comparability is defined as the confidence with which one data set can be compared to another (e.g., 

between sampling points, between sampling events).  Comparability is achieved by using standardized 

sampling and analysis methods and data reporting formats (including use of consistent units of measure) 

and by ensuring that reporting and detection limits are sufficiently low to satisfy project detection and 

quantitation criteria for the duration of the project.  The RLs anticipated for this project are presented in 

Tables A6-2 and A6-3.  Additionally, consideration was given to seasonal conditions and other 

environmental variations that could influence analytical results, but no such influences appear to exist for 

this investigation that would indicate a need to collect samples at times other than those planned for this 

investigation.  

 

A7.5.2 Measures to Ensure Comparability of Field Data 

Comparability depends upon the proper design of the sampling program and will be satisfied by ensuring 

that Section B1 of the QAPP is followed and that proper sampling techniques are used.  The rationale 

behind the sample network design is found in Section B1. 

 

A7.5.3 Measures to Ensure Comparability of Laboratory Data 

Planned analytical data will be comparable when similar sampling and analytical methods are used and 

documented.  Results will be reported in units that ensure comparability with previous data.  The units 

used for the laboratory measurements are further explained in Section D2.1.2 of this QAPP. 

 

A7.6 LEVEL OF QUALITY CONTROL EFFORT 

Several QC samples will be analyzed for this project to provide a means to assess field and laboratory 

performance.  Field QC samples consist of field duplicates, equipment rinsate blanks, trip blanks, and 

temperature blanks.  These QC checks are described in Section B5.1.  Each type of field QC sample 

undergoes the same preservation, analysis, and reporting procedures as the related environmental 

samples.  Frequencies of field QC sample collection and analysis are presented in Table A7-2.  The types 

and numbers of QC samples to be collected in the field are presented in Tables 4-11 and 5-4 of the 

RAMP. 
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Laboratory QC encompasses other checks performed during sample preparation and analysis, as 

described in Section B5.2.  Frequencies for laboratory QC checks are provided in Table A7-2 and in the 

method-specific laboratory SOPs appended to this QAPP (Appendix A). 
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MS/MSD Samples(1, 2) LCS/LCSD Samples(2)

Chemical 
%R RPD %R RPD 

Field 
Duplicate 

RPD(3)

SW-846 METHOD 8260B (GROUNDWATER EXTRACTION AND TREATMENT SYSTEM) 
1,1-Dichloroethane 71-128 0-30 76-117 0-30 0-30 
1,1-Dichloroethene 76-143 0-30 76-129 0-30 0-30 
cis-1,2-Dichloroethene 70-135 0-30 83-118 0-30 0-30 
trans-1,2-Dichloroethene 82-129 0-30 81-121 0-30 0-30 
1,1,1-Trichloroethane 74-141 0-30 72-132 0-30 0-30 
Tetrachloroethene 68-134 0-30 72-124 0-30 0-30 
Trichloroethene 69-132 0-30 79-119 0-30 0-30 
Vinyl chloride 60-145 0-30 65-135 0-30 0-30 
4-Bromofluorobenzene 
(surrogate) 

36-150 0-30 36-150 0-30 0-30 

Dibromofluoromethane 
(surrogate) 

46-141 0-30 46-141 0-30 0-30 

Toluene d-8 (surrogate) 45-147 0-30 45-147 0-30 0-30 
EPA METHOD 624 (NPDES) 
1,1,1-Trichloroethane 
(TCA) 62-155 30 68-137 30 35 
1,1,2,2-Tetrachloroethane 29-157 30 58-134 30 35 
1,1,2-Trichloroethane 52-140 30 65-131 30 35 
1,1-Dichloroethane 59-146 30 66-133 30 35 
1,1-Dichloroethene 63-163 30 66-144 30 35 
1,2-Dichlorobenzene 61-136 30 70-128 30 35 
1,2-Dichloroethane (EDC) 54-142 30 64-131 30 35 
1,2-Dichloropropane 57-144 30 66-130 30 35 
1,3-Dichlorobenzene 63-140 30 70-129 30 35 
1,4-Dichlorobenzene 61-139 30 68-130 30 35 
2-Chloroethyl Vinyl Ether 10-163 30 10-190 30 35 
Acrolein 10-186 30 24-159 30 35 
Acrylonitrile 49-143 30 56-144 30 35 
Benzene 65-150 30 71-137 30 35 
Bromodichloromethane 55-146 30 72-131 30 35 
Bromoform 58-145 30 71-136 30 35 
Bromomethane 10-173 30 28-178 30 35 
Carbon Disulfide 70-130 30 62-148 30 35 
Carbon Tetrachloride 61-160 30 68-141 30 35 
Chlorobenzene 63-138 30 69-129 30 35 
Chloroethane 50-158 30 58-142 30 35 
Chloroform 47-152 30 70-129 30 35 
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MS/MSD Samples(1, 2) LCS/LCSD Samples(2)

Chemical 
%R RPD %R RPD 

Field 
Duplicate 

RPD(3)

Chloromethane 38-167 30 52-151 30 35 
cis-1,2-Dichloroethene 70-130 30 73-129 30 35 
cis-1,3-Dichloropropene 10-167 30 66-140 30 35 
Dibromochloromethane 53-144 30 69-132 30 35 
Dichlorodifluoromethane 42-208 30 22-192 30 35 
Ethylbenzene 67-153 30 70-140 30 35 
m,p-Xylenes 67-159 30 67-144 30 35 
Methylene Chloride 50-149 30 65-136 30 35 
o-Xylene 65-157 30 69-139 30 35 
Styrene 70-130 30 72-140 30 35 
Tetrachloroethene (PCE) 59-152 30 65-137 30 35 
Toluene 63-150 30 72-137 30 35 
trans-1,2-Dichloroethene 61-152 30 71-135 30 35 
trans-1,3-Dichloropropene 16-150 30 57-131 30 35 
Trichloroethene (TCE) 37-192 30 70-136 30 35 
Trichlorofluoromethane 56-156 30 55-139 30 35 
Trichlorotrifluoroethane 70-130 30 64-160 30 35 
Vinyl Acetate 70-130 30 43-194 30 35 
Vinyl Chloride 54-167 30 55-147 30 35 
Dibromofluoromethane 
(Surr.) 59-133 NA 59-133 NA 35 
Toluene-D8 (Surr.)  71-132 NA 71-132 NA 35 
4-Bromofluorobenzene 
(Surr.) 66-122 NA 66-122 NA 35 
 
1 These acceptance limits apply to spikes that augment the native sample analyte concentration by at 

least 25 percent. 
2 Recoveries less than 50 percent will cause data to be rejected during data validation.  Values between 

50 and 70 percent will be flagged with a "J" qualifier flag.  This 50 percent limit is in conflict with the 
National Functional Guidelines for Organic Data Review and written MPCA guidance.  However, per 
MPCA request it will be applied for the AMR data set only.  The Navy reserves the right to revisit this 
requirement for all other data uses, in the event that data of otherwise acceptable quality have been 
routinely rejected. 

3 These acceptance limits apply to original and duplicate sample concentrations greater than five times 
the reporting limit.  If one of the results is greater than five times the reporting limit, the acceptance 
criterion is ±RL.  If one or the other results is a non-detect, the reported percent RPD will be 200 
percent. 

 
LCS/LCSD = Laboratory control sample/laboratory control duplicate. 
MS/MSD = Matrix spike/matrix spike duplicate. 
%R = Percent recovery. 
RPD = Relative percent difference. 
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QC Sample 

Type Collection Frequency Acceptance 
Limits Corrective Action 

Field 
Duplicate(1) 

1 per 10 investigative samples 
collected. 

See Table A7-1 Qualify data according to 
data validation requirements.

Equipment 
Rinsate Blank 

1 per 10 investigative samples 
collected, with a minimum of 
one per day of sampling, per 
non-disposable sampling 
device/instrument. 
 
For pre-cleaned, dedicated, 
and/or disposable equipment, 
one rinsate blank will be 
collected and analyzed at a 
frequency of one per lot or 
“batch blank” for a specific 
equipment type. 

< RL Identify source of 
contamination, if feasible.  
Qualify data according to 
validation criteria.  Qualify 
use of data if contamination 
appears to have adversely 
affected its usability. 

Internal 
Standard 

At least one internal standard 
per sample for GC/MS 
analyses. 

Retention times 
stable to ± 30 
seconds; area 
counts stable to 
within factor of 
2. 

Laboratory action taken per 
applicable SOP.  TtNUS 
action taken per validation 
protocols and Section D1.4. 

Laboratory 
Control 
Sample 

1 per 20 environmental 
samples per matrix. 

See Table A7-1 Laboratory action taken per 
applicable SOP.  TtNUS 
action taken per validation 
protocols and Section D1.4. 

Laboratory 
Duplicate 
(except VOCs) 

1 per 20 environmental 
samples analyzed for target 
analytes. 

See Table A7-1 Laboratory action taken per 
applicable SOP.  TtNUS 
action taken per validation 
protocols and Section D1.4. 

Laboratory 
Method Blank 

1 per 20 environmental 
samples or per preparation 
batch, whichever is more 
frequent. 

< RL Laboratory action taken per 
applicable SOP.  TtNUS 
action taken per validation 
protocols and Section D1.4. 

Matrix Spike(2) 1 per 20 environmental 
samples. 

See Table A7-1 Laboratory action taken per 
applicable SOP.  TtNUS 
action taken per validation 
protocols and Section D1.4. 

Matrix Spike 
Duplicate(2) 

1 per 20 environmental 
samples analyzed for organic 
target analytes. 

See Table A7-1 Laboratory action taken per 
applicable SOP.  TtNUS 
action taken per validation 
protocols and Section D1.4. 
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QC Sample 

Type Collection Frequency Acceptance 
Limits Corrective Action 

Surrogate At least one per sample for 
organic chromatographic 
analyses (GC, GC/MS, and 
HPLC). 

See Table A7-1 Laboratory action taken per 
applicable SOP.  TtNUS 
action taken per validation 
protocols and Section D1.4. 

Temperature 
Blank 

One blank per sample cooler. 4 ± 2 °C Laboratory action taken per 
applicable SOP.  TtNUS 
action taken per validation 
protocols and Section D1.4. 

Trip Blank One blank per sample cooler. < RL Laboratory action taken per 
applicable SOP.  TtNUS 
action taken per validation 
protocols and Section D1.4. 

 
1 Refer to Section A7.1.2 for the strategy for obtaining precision estimates for groundwater. 
2 Matrix spikes and matrix spike duplicates are not analyzed in the field, but additional sample material 

must be collected in the field to ensure that the laboratory has enough material for spiking and 
duplicate analysis. 

 
RL = Reporting Limit. 
FOL = Field Operations Leader. 
GC/MS = Gas chromatography/mass spectrometer. 
HPLC = High-performance liquid chromatography. 
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A8  SPECIAL TRAINING REQUIREMENTS 

A8.1 FIELD PERSONNEL 

All field personnel will have appropriate training to conduct the field activities to which they are assigned.  

Additionally, each site worker will be required to have completed a 40-hour course in Health and Safety 

Training as described under Occupational Safety and Health Administration (OSHA) 29 Code of Federal 

Regulations (CFR) 1910.120(b)(4). 

 

A8.2 LABORATORY PERSONNEL 

Laboratory personnel receive in-field and continuing training as described in Appendix A, Section 17. 
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A9  DOCUMENTATION AND RECORDS 

A9.1 DOCUMENTATION, RECORDS, AND DATA MANAGEMENT 

This section describes how all project information will be managed, organized, and maintained for 

efficient use by project personnel.  The information management process is outlined from the point of 

data generation to ultimate storage. 

 

A9.1.1 Project Documentation and Records 

A summary of NIROP records and documentation to be generated and stored in the TtNUS project files is 

provided in Table A9-1.  Information to be maintained in the laboratory files is outlined in Section A9.1.3 

of this QAPP. 

 

A9.1.2 Field Analysis Data Package Deliverables 

Field measurements will include those associated with the completion of purging and stabilization of 

monitoring wells and groundwater sampling and analysis.  Field parameters including pH, specific 

conductance, turbidity, and temperature will be completed for aqueous phase samples using a water 

quality meter.  These readings will be recorded on field sampling sheets, boring logs, or field logbooks. 

 

A9.1.3 Fixed Laboratory Data Package Deliverables 

A turn-around time of 28 days will be requested for all the data.  Electronic data deliverables (EDDs), 

formatted according to the requirements stated in Table A9-2, or similar, will be provided by the 

laboratory. 

 

The following are required components of the hard copy data deliverables: 

 

• Statement of completeness/accuracy 

• Case Narrative 

• External chains of custody documents and sample receipt information 

• Internal chains of custody 

• Summary Data forms (Form Is) showing final results for each sample 

• System monitoring compound (surrogate) QC Summaries 

• Matrix Spike/Matrix Spike Duplicate results 
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• Laboratory Control Sample/Laboratory Control Sample Duplicate results 

• Method Blank Summaries 

• Instrument performance check and internal standard area summaries 

• Chromatograms 

• Mass spectra 

• Calibration data with retention times and responses of calibration standards 

• Raw QC data and raw data for calibration and sample analyses 

• Sample run log showing the analyses sequences 

• Sample calculations 

• Sample preparation data 

 

Raw chromatographic data, calibration data, laboratory QC data, and mass spectra are not required to be 

delivered in electronic format.  When manually integrating chromatographic peaks for site samples, the 

laboratory should provide appropriate documentation (i.e., chromatograms that include data for retention 

times before and after the manual integration, the reason for each manual integration, and the analyst's 

initial and date on each manual integration) for every manual integration performed during the analysis of 

the samples.  This should also be done for associated calibration standards and QC samples. 

 

A9.1.4 Data Reporting Formats 

Field data will be recorded in the field logbooks and field forms.  All logbook and log sheet entries must be 

made in indelible ink (black pen is preferred).  No erasures or liquid paper or white out are permitted.  If 

an incorrect entry is made, the data will be crossed out with a single strike mark, initialed, and dated.  The 

field personnel will sign and date the logbook pages and field forms.  Examples of the forms to be used in 

the field are presented in Appendix D of the RAMP. 

 

Laboratory data delivered in electronic database files will be formatted according to the requirements of 

Table A9-2.  Hardcopy data will follow standard CLP conventions, with summary data provided on Form 

Is and supporting data provided on additional applicable forms. 

 

A9.1.5 Record Retention Time 

All reports and records for NIROP Fridley will be retained for 10 years. 
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PROJECT DOCUMENTATION AND RECORDS 
NIROP FRIDLEY, MINNESOTA 

 
Sample Collection 

Records 
Fixed Laboratory 

Records 
Data Assessment 

Records 
Other 

Field Logbooks Sample receipt, custody and 
tracking records 

Audit report and quality 
notices 

All versions of QAPP 

Sample Log Sheet-Soil Standards traceability logs Data validation report Health and safety plan 

Sample Log Sheet-“Low 
Flow” Groundwater 

Equipment calibration logs  All versions of project 
reports 

Boring Logs Sample prep logs   

Well Construction Logs Sample analysis logs   

Well Development Logs Equipment maintenance and 
testing logs 

  

Chain-of-Custody 
Records 

Corrective action forms   

Telephone Logs Data results forms   

Field Modification 
Records 

Reported results for 
standards, QC checks, and 

QC samples 

  

Field Instrument 
Calibration Logs 

Instrument print-outs for 
samples and standards 

  

 Sample disposal records   

 Telephone logs   
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The analytical data will be delivered electronically in a text file format (filename.txt).  The structure of the 

database is described in the table below.  It shall be the responsibility of the laboratory to ensure that all 

electronic entries are in strict accordance with the information provided on the hard copy Form I.   

 

DATA FIELD DATA 
TYPE 

FIELD 
WIDTH 
(decimal 
places) 

DATA FIELD DESCRIPTION 

LOCATION C 15 Field sample location as listed on the chain-of-custody.  The 
location number indicated in this field should never be truncated.   

SAMPLE_NO C 25 Field sample ID as listed on the chain-of-custody.  The sample 
number indicated in this field should never be truncated.  The only 
exception for this field not matching the chain-of-custody is for 
reanalyses and matrix spike results in which a RE or MS suffix will 
be added to the sample number respectively. 

TOP_DEPTH N 5(1) Top Depth as listed on the Chain of Custody. 

BOT_DEPTH N 5(1) Bottom Depth as listed on the Chain of Custody. 

MATRIX C 2 Matrix as indicated on the Chain of Custody. 

COLL_METH C 2 “G” (Grab) or “CP” (Composite) as indicated on the Chain of 
Custody. 

LAB_ID C 15 Laboratory number for the given sample. 

LABORATORY C 25 Laboratory name. 

BATCH_NO C 10 Laboratory code for batch of samples included in a given run.   

ASSOC_BLNK C 15 Laboratory name of the method blank associated with that 
particular batch of samples. 

QC_TYPE C 10 Normal Environmental Sample = “NORMAL”, Laboratory 
Duplicate = “DUPLICATE”, Matrix Spike = “MS”, Matrix Spike 
Duplicate = “MSD”, Laboratory Control Sample = “LCS”, 
Laboratory Control Sample Duplicate = “LCSD”, Method Blank = 
“M_BLANK”, Preparation Blank = “P_BLANK”. 

RES_TYPE C 5 Surrogate Recoveries = “SUR”, Target Compound = “TRG”, 
Internal standards = “IS” 

SAMP_DATE D 8 Date of sample collection as indicated on the Chain of Custody.  
Example: 11/07/93. 

SAMP_TIME T 5 Time of sample collection as indicated on the Chain of Custody.  
Reported as five character string. 

REC_DATE D 8 Date sample was received by the laboratory. 

EXTR_DATE D 8 Date sample was extracted or prepared by the laboratory. 

ANAL_DATE D 8 Date sample was analyzed by the laboratory. 

RUN_NUMBER N 2 (0) The number of the analytical run for a given sample in sequence.  
For example, if a sample is diluted and reanalyzed, the original 
run number would be 1 and the reanalysis would be 2. 
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DATA FIELD DATA 
TYPE 

FIELD 
WIDTH 
(decimal 
places) 

DATA FIELD DESCRIPTION 

SDG C 15 Sample delivery group identifier assigned by the laboratory.  This 
number should exactly match the SDG designated on the 
hardcopy data package. 

PROJECT_NO C 10 Identification of Project Number or Contract Task Order (CTO) 
number.   

PROJ_MNGR C 25 The Tetra Tech NUS Project Manager’s last name, followed by a 
comma, followed by the first initial of the Project Manager.  
Example: HUTSON, D. 

PARAMETER C 45 Chemical or analyte name exactly as reported on Form I. 

CAS_NO C 10 Chemical Abstract Service number for the parameter listed.  The 
CAS number should be reported exactly as it is listed in 
publications such as the Merck Index.  This field should be left 
blank for those parameters not having CAS numbers (e.g. Total 
Organic Carbon). 

FRACTION C 8 Metals = 'M', Volatiles = 'OV', Semivolatiles/BNAs = 'OS', 
Pesticides = 'PEST', Herbicides = ‘HERB’, Polychlorinated 
Biphenyls = 'PCB', Explosives = ‘EXP’, Any petroleum 
hydrocarbon or fuel = ‘TPH’, Radionuclide = 'RAD', Miscellaneous 
= 'MISC', Dioxin/Furans = ‘DIOX 

SORT C 5 Leave this field blank.  To be filled in by Tetra Tech NUS, Inc. 

EXTR_METH C 20 Extraction method used.  
Example: ‘5035’  for SW-846 Method 5035. 

ANAL_METH C 20 Analytical method used to quantitate parameter concentrations as 
listed in the laboratory technical specification.  
Example: 8270C  for SW-846 Method 8270C. 

LAB_RESULT C 20  Reported value in units specified in the UNITS field containing the 
proper number of significant digits.  The % Recovery for matrix 
spikes, laboratory control samples, and surrogates shall ALSO be 
placed in this field. 

UNITS C 5 The units of measure as reported on the Form I. 

LAB_QUAL C 2 The laboratory qualifier as reported on the Form I.  For example, a 
‘U’ qualifier should be used for all nondetected results.     

IDL N 15 (6) Instrument detection limit in units specified in the UNITS field. 

MDL N 15 (6) Method detection limit in units specified in the UNITS field and 
method specified in the METHOD field. 

CRDL_CRQL N 15 (6) Contract Required Detection/Quantitation Limit in the units 
specified in the UNITS field.  RDL for non-CLP parameters. 

DIL_FACTOR N 6 (1) Dilution factor. 

PCT_MOIST N 5 (1) Percent moisture for soil samples; blank for water samples. 
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DATA FIELD DATA 
TYPE 

FIELD 
WIDTH 
(decimal 
places) 

DATA FIELD DESCRIPTION 

COMMENTS C 20 Analytical result qualifier or comment other than that listed in the 
LAB_QUAL field. Example: 'Reanalysis'. 

 
C = Character string (everything shall be reported in capital letters) 
N = Numeric string (decimal places are in parentheses in field width column) 
D = Date (Ex: 03/25/02) 
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B1  SAMPLING PROCESS DESIGN 

This section contains a description of the applicable environmental sampling networks as well as the 

strategies and rationales behind the sampling plan design.  The mechanics of sample collection, 

packaging, shipping, and documentation are also described either explicitly or through citation of the 

RAMP. 

 

Groundwater samples will be collected during the NIROP Fridley FA. 

 

Site-specific health and safety concerns and processes used to govern the protection of worker health 

and safety are described in the HASP. 

 

B1.1 SAMPLING DESIGN AND RATIONALE 

Specific details regarding groundwater sampling and analysis and field operation are provided in Sections 

4.0 and 5.0 of the RAMP.  Laboratory methods are listed in Section B4. 

 

B1.2 FIELD MOBILIZATION / DEMOBILIZATION 

Following approval of the QAPP, Bay West will begin mobilization activities.  All field team members will 

review the QAPP (including the HASP) prior to mobilization to become familiar with the scope of the field 

activities and the following: 

 

• Identification of the QAPP, including the HASP and applicable field SOPs 

• Site-specific safety concerns and requirements 

• Project objectives 

• Sampling design and strategies for groundwater 

• Site-specific particulars of field operations (e.g., locations of utilities, physical access to sampling 

locations, communication mechanisms, lines of authority and responsibility, scheduling requirements, 

sample shipping concerns, etc.) 

 

The Bay West FOL will coordinate the mobilization activities for this project. 
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B1.3 SAMPLE COLLECTION 

The specifics concerning proposed sampling locations, sampling procedures, planned analyses, and field 

operations that are to be followed as part of sample acquisition are covered in Sections 4.0 and 5.0 of the 

RAMP.  Target analytes for samples collected from surface discharge station SD002 are listed in Table 

A6-2.  The chemical analysis summary, including the number of samples to be collected, is shown in 

Tables 4-11 and 5-4 of the RAMP.  The summary of sample analyses, bottle requirements, preservation 

requirements, and holding time requirements is listed in Tables 4-7 and 5-3 of the RAMP. 

 

B1.4 SAMPLE IDENTIFICATION SYSTEM 

All samples will be properly labeled with a sample label affixed on the sample container and a sample tag 

secured around the neck of the sample container.  The sample labels and sample tags will include the 

following information: project name, sample tracking number, sampling date, laboratory analyses 

requested, matrix type, preservative and sampler's initials. 

 

Each sample collected will be assigned a unique sample tracking number or identification as per Sections 

4.3.5 and 5.3.3.1 of the RAMP.  The sample tracking number is a multi-segment, alpha-numeric code that 

identifies the site, type of sample, and sample location.  Any other pertinent information regarding sample 

identification will be recorded in the field logbooks and/or on sample logsheets.  Examples of the sample 

tracking numbers to be used for groundwater sampling are provided in Section 4.3.5.1 of the RAMP. 

 

MS and laboratory duplicate samples will be designated on the field documentation forms and sample 

labels. 

 

B1.5 SAMPLE HANDLING, PRESERVATION, AND SHIPPING 

Sample handling includes the field-related considerations connected with selecting sample containers, 

preservatives, allowable holding times, and analyses requested.  Samples may be unstable and therefore 

require preservation to prevent changes in either the concentration or the physical condition of the 

constituent(s) requiring analysis.  Preservation requirements for each of the chemicals of interest are 

provided in Tables 4-7 and 5-3 of the RAMP. 
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Samples must be shipped to the CAS/Kelso facility located at: 

 

Greg Salata 
Columbia Analytical Services (CAS) 

1317 South 13th Avenue 

Kelso WA 98626 

Tel. No. (360) 577-7222 
 

The following procedures will be followed when shipping samples for laboratory analysis: 

 

• All samples will be promptly chilled with ice to 4° ± 2° Celsius and packaged in an insulated cooler for 

transport.  Each cooler shipped to the laboratory will include a temperature blank.  Ice will be sealed 

in containers to prevent water leakage.  Samples will not be frozen.  Each sample container will be 

placed in a Ziplock™ bag to prevent contamination.  The Ziplock™ bag will be placed in a bubble-

wrap sleeve to protect against breakage.  The temperature of the cooler will be measured using the 

temperature blank and then recorded in the appropriate section of the COC form. 

 

• Only shipping containers that meet all applicable state and federal standards for safe shipment will be 

used. 

 

• Shipping containers will be sealed with nylon strapping tape in at least two places, and custody seals 

will be signed, dated, and affixed in a manner that will allow the receiver to quickly identify any 

tampering that may have occurred during transport to the laboratory. 

 

• The field COC document will be taped to the top inside cover of the shipping container in a sealed 

plastic envelope. 

 

• Shipment will be made by a public courier at the next scheduled pickup following completion of 

sample collection. 

 

Sections 4.3.5 and 4.3.6 of the RAMP provide detailed descriptions of sample handling, packaging, and 

shipping procedures required for this project.  The FOL will be responsible for insuring the completion of 

the following forms: 

 

• Sample labels 

• COC forms 
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• Custody seals for coolers 

• Shipping labels for coolers 

• Express mail air bills 

 

B1.6 SAMPLE CUSTODY 

Custody of samples must be maintained and documented at all times beginning with the collection of 

samples in the field.  Sample custody procedures are addressed in Section B3. 

 

B1.7 QUALITY CONTROL SAMPLES 

This section focuses on field QC samples that will be collected as part of this environmental investigation.  

Field QC samples include field duplicates, equipment rinsate blanks, and trip blanks.  Tables 4-11 and 

5-4 of the RAMP presents the types and numbers of required field QC samples.  Section B5.1 provides 

definitions and details for these and all other QC checks to be used during this investigation.  Field QC 

sample requirements for field duplicates and equipment rinsate blanks required for this project are as 

follows: 

 

Field Duplicates   The field duplicate QC sample requirement for this project will be met as follows: 

 

If monitoring well equilibrium has been attained prior to groundwater sampling, all replicate samples 

within a well should represent the same analyte concentrations.  If the samples are not equally 

representative, it is reasonable to expect that the first and last samples removed from a well will be the 

most different in analyte concentration.  Therefore, field duplicate groundwater samples for QA/QC 

purposes will be the first and last sample removed from a randomly-selected well after field monitoring 

has shown that sampling conditions are stable. 

 

Equipment Rinsate Blanks  Equipment rinsate blanks will be obtained under representative field 

conditions by running analyte-free water through sample collection equipment after decontamination and 

placing it in the appropriate sample containers for analysis.  Equipment rinsate blanks will be collected for 

non-dedicated equipment for all sampling rounds.  Decontamination procedures for non-dedicated 

equipment will be conducted and are provided in 4.3.1.4 of the RAMP. 

 

Trip Blanks  Trip blanks will be supplied by the analytical laboratory.  Trip blanks are samples of organic-

free water that are prepared by the laboratory and accompany each cooler containing VOC samples. 
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B1.8 SURVEYING 

Existing survey data will be used to locate the horizontal and vertical locations of all sampling points. 

 

B1.9 INVESTIGATION DERIVED WASTE 

It is anticipated that this investigation will generate three types of potentially contaminated residues or 

investigation derived waste (IDW): 

 

• Personal protective equipment (PPE) 

• Well development and purge fluids 

• Equipment decontamination fluids 

 

IDW will be handled as follows: 

 

• PPE  All PPE will be double bagged and disposed of appropriately. 

 

• Well Development and Purge Fluids  The well development and purge fluids generated during this 

investigation are not expected to represent a significant risk to human health or the environment if 

properly managed.  All well development and purge water will be disposed by pumping into the 

GWTF pump-house located on Navy property. 

 

• Equipment Decontamination Fluids  All decontamination fluids will be combined with well 

development and purge fluids when possible and handled in the same manner.  

 

• Tubing Used for Development, Purging, or Sampling  All tubing used to develop, purge, or sample a 

well will be double bagged and disposed of appropriately. 

 

B1.10 RECORD KEEPING 

In addition to the COC record, certain standard forms will be completed for sample description and 

documentation.  These forms shall include sample log sheets, daily activity records, and logbooks.  A 

bound, weatherproof notebook shall be maintained by the FOL.  All information related to sampling or 

field activities will be recorded in the field notebook.  This information will include, but is not limited to, 

sampling times, weather conditions, unusual events, field measurements, and descriptions of 
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photographs, names of people on-site, visitors, calibration information for field instruments, corrective 

actions, and sampling points. 

 

A bound, weatherproof logbook shall be maintained by the FOL.  This book will contain a summary of 

each day’s activities and will reference the field notebook when applicable.  At the completion of field 

activities, the FOL shall submit to the Navy all field records, data, field notebook, logbook, COC records, 

sample log sheets, and daily activity logs. 
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B2  SAMPLING METHODS REQUIREMENTS 

Requirements for the collection of field measurements are presented in this section. 

 

B2.1 FIELD MEASUREMENT PROCEDURES 

Chemical/physical parameters to be measured using field instrumentation include pH, specific 

conductance, temperature, and turbidity.  The field target parameters are presented in Table A6-1.  

Measurement of field parameters (pH, temperature, turbidity, DO, ORP, and conductivity) will be 

conducted using a YSI-650MDS;6820 SONDE.  For most parameters, the product manual specifies 

weekly calibration.  For some parameters, the manual specifies daily calibration.  For the NIROP project, 

Bay West has historically done daily calibration for all parameters.  Calibration is completed in 

accordance with manufacturer’s specifications and the procedures described in Section B7.1.  

Preventative maintenance of field instrumentation is discussed in Section B6.1. 
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B3  SAMPLE HANDLING AND CUSTODY REQUIREMENTS 

Documented sample custody is one of several factors that are necessary for the admissibility of 

environmental data as evidence in a court of law.  Custody procedures help to satisfy the two major 

requirements for admissibility: relevance and authenticity.  Sample custody is addressed in three parts: 

field sample location and collection, laboratory analysis, and final evidence files.  Final evidence files, 

including all original laboratory reports and purge files, are maintained under document control in a 

secure area.  A sample or evidence file is under custody when any one of the following conditions is 

satisfied. 

 

• The item is in the actual physical possession of an authorized person. 

• The item is in view of the person after being in his or her possession. 

• The item was placed in a secure area to prevent tampering. 

• The item is in a designated and identified secure area with access restricted to authorized personnel 

only. 

 

The COC report is a multi-part, standardized form used to summarize and document pertinent sample 

information such as sample identification and type, sample matrix, date and time of collection, 

preservation, and requested analyses.  Furthermore, through the sequential signature of various sample 

custodians (e.g., sampler, airbill number, laboratory sample custodian), the COC report documents 

sample custody and tracking.  Laboratory custody procedures will ensure that sample integrity is not 

compromised from the time of receipt at the laboratory until final data are reported to TtNUS.  This 

requires that the laboratory control all sample handling and storage conditions and circumstances.  

Custody procedures apply to all environmental and associated field QC samples obtained as part of the 

data collection system. 

 

B3.1 FIELD CUSTODY PROCEDURES 

The FOL (or designee) is responsible for the care and custody of the samples collected until they are 

relinquished to the laboratory or entrusted to a commercial courier.  COC forms are completed to the 

fullest extent possible for each sample cooler used for shipment.  The forms are legibly completed with 

waterproof ink and are signed and dated by the sampler.  COC forms will include the following 

information: project name, sample number, time collected, matrix, designated analysis, type of sample, 

preservative, and name of sampler.  Pertinent notes or comments are also indicated on the COC form. 
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Information similar to that contained on the COC form is provided on the sample label that is securely 

attached to the sample bottle.  In addition, sample tags will be affixed to the sample bottles and returned 

by the analytical laboratory for inclusion in the final evidence file.  Sample labels and tags will include, at a 

minimum, the following information: sample number, date and time of collection, analysis required for the 

sample aliquot in the associated sample container, and a space for the laboratory sample number.  The 

procedures for sample numbering are described in Section 4.3.5.1 of the RAMP. 

 

Site conditions during sampling and the care with which samples are handled may factor into the degree 

to which samples represent the media from which they are collected.  This, in turn, could affect the ability 

of decision makers to make accurate and timely decisions concerning the contamination status of the site.  

As appropriate, logbooks are assigned to and maintained by key field team personnel.  The logbooks are 

used to record daily conditions/activities such as weather conditions, dates/times of significant events, 

level of PPE used, actual sample collection locations, photographs taken, problems encountered during 

field activities and corrective actions taken to overcome problems.  In addition, the names of site visitors 

and the purposes of their visits shall be recorded.  Field logbook assignments shall be recorded in the 

Site Logbook or other central file whose location is known by the FOL.  Together, field logbooks and 

sample documentation including COC forms provide a record that should allow a technically qualified 

individual to reconstruct significant field activities.  The FOL is responsible for the maintenance and 

security of all field records at the end of each workday during field activities.  At the completion of field 

activities, the FOL will forward all field records to the Navy.  All sample records are eventually docketed 

into the final evidence file. 

 

Section 4.3.6 of the RAMP describes procedures for groundwater sample packaging and shipment.  A 

temperature blank shall be included in each cooler containing groundwater samples for VOC analysis for 

use by the laboratory upon receipt.  A trip blank shall be included in each cooler containing VOC samples.  

Each cooler shall be taped shut with strapping tape in at least two places to prevent tampering.  Custody 

seals shall be attached so that the seals must be broken to open the cooler.  Shipment will be made by a 

public courier at the next scheduled pickup following completion of the sample collection. 

 

The following procedures will be used when transferring custody of samples.  As previously noted, 

individual custody records will accompany each sample cooler.  The methods of shipment, courier name, 

and other pertinent information will be entered in the remarks section of the custody record.  When 

transferring samples, the individuals relinquishing and receiving the samples will sign, date, and note the 

time on the COC record.  The original record (top copy of the multi-part form) will accompany the 

shipment, and the field sampler will retain a copy.  This record documents the sample custody transfer 

from the sampler to the laboratory, often through another person or agency (common courier).  After COC 

050514/P B3-2 CTO 0330 



  NIROP Fridley 
  QAPP 
  Revision:  0 
  Date:  June 2005 
  Section:  B3 
  Page 3 of 4 
   
records have been placed within sealed shipping coolers, the signed courier airbills will serve to 

document COC.  Upon arrival at the laboratory, internal laboratory sample custody procedures will be 

followed (see Section B3.2).  Additional field custody procedures are presented in the SOPs found in 

Appendix B. 

 

B3.2 LABORATORY CUSTODY PROCEDURES 

When CAS/Kelso receives a shipment of samples, the laboratory’s sample custodian will verify that the 

correct number of coolers has been received.  The custodian will examine each cooler’s custody seals to 

verify that they are intact and that the integrity of the environmental samples has been maintained.  The 

custodian will then open each cooler and measure its internal temperature by measuring the temperature 

of the temperature blank.  The temperature reading will be documented in the comments column of the 

COC form.  The sample custodian will then sign the COC form and examine the contents of the cooler.  

Identification of broken sample containers or discrepancies between the COC form and sample labels will 

be recorded.  The laboratory will retain the original field COC forms, providing copies of the forms with the 

final data package deliverable.  All problems or discrepancies noted during this process will be promptly 

reported to the Navy.  Samples will be logged into the laboratory information management system.  

Additional information regarding laboratory custody procedures can be found in Section 8.0 of the 

laboratory QA Manual in Appendix A. 

 

B3.3 FINAL EVIDENCE FILES 

The Administrative Record at NIROP Fridley will be the repository for all documents that constitute 

evidence relevant to sampling and analysis activities as described in this QAPP.  NIROP Fridley will be 

the custodian of the evidence file and will maintain the contents of these files, including all relevant 

records, reports, logs, field notebooks, pictures, subcontractor reports, and data reviews in a secure, 

limited access location and under custody of the NIROP Fridley Site Manager.  The control file will include 

at a minimum: 

 

• Field logbooks 

• Field data and data deliverables 

• Photographs and negatives 

• Drawings 

• Soil boring logs 

• Laboratory data deliverables 

• Data validation reports 
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• Data assessment reports 

• Progress reports, QA reports, interim project reports, etc. 

• All custody documentation (tags, forms, airbills, etc.) 

 

Upon completion of the contract, all files associated with this investigation will be maintained in the 

Administrative Record at NIROP Fridley and will be available for inspection by the regulatory agencies for 

at least 10 years.  Prior to disposal of all administrative records, the records will be offered to the USEPA. 
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B4  ANALYTICAL METHODS REQUIREMENTS 

Analytical procedures are presented in this section. 

 

B4.1 LABORATORY ANALYTICAL AND MEASUREMENT PROCEDURES 

Table B4-1 provides a summary of the laboratory analytical methods and associated laboratory SOPs to 

be used during this investigation.  The laboratory SOPs are included in Appendix A of this QAPP. 

 

B4.1.1 List of Project Target Compounds and Detection Limits 

A list of the laboratory target analytes, project-specific target levels, and laboratory-specific method 

detection limits (MDLs) and RLs is provided in Table A6-2.  The MDLs shown in the table have been 

determined experimentally using procedures based on the method provided in 40 CFR Part 136 Appendix 

B (U.S. EPA, 1984).  All environmental data will be reported to the analyte’s laboratory-specific RL.  An 

analyte’s RL is based on the associated MDL with adjustments made to ensure that the precision and 

accuracy requirements of the method are attainable.  RLs will be adjusted on a sample-by-sample basis, 

as necessary, based on dilutions and sample volume. 

 

B4.1.2 List of Associated Quality Control Samples 

Field and laboratory QC samples to be analyzed in support of this project are identified in Section B5.  

The analytical SOPs included in Appendix A of the QAPP address minimum QC requirements for each 

associated analytical method including calibration QC requirements.  Details on QC sample usage are 

provided in Section B5. 

 

050514/P B4-1 CTO 0330 



TABLE B4-1 
 

SUMMARY OF AQUEOUS SAMPLE ANALYTICAL PROCEDURES  
FOR THE GROUNDWATER REMEDIATION SYSTEM 

NIROP FRIDLEY, MINNESOTA 
 

Analytical Parameter Preparation Method Analytical 
Method 

Preparation/Analytical 
SOP(1)

VOCs SW-846(2) 5030B SW-846 8260B VOC-5030/VOC-8260 
 
1 Laboratory SOPs are included in Appendix A of this QAPP. 
2 USEPA, 1997b. 
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B5  QUALITY CONTROL REQUIREMENTS 

Field and laboratory QC samples will be analyzed routinely to evaluate overall data quality.  This section 

provides information regarding those internal QC checks.  Laboratory QC samples are addressed in 

Section A7 and B5.2 of the QAPP.  Section B7 addresses instrument calibrations; Section B5.2 

addresses non-calibration analytical QC.  Table A7-2 summarizes the routine field and laboratory non-

calibration QC sample analysis frequencies and associated corrective actions. 

 

B5.1 FIELD QUALITY CONTROL CHECKS 

TtNUS has established a QC program that is designated to monitor and assess the quality of field work 

performed during environmental investigations.  That program includes the use of various types of QC 

samples as indicated in Table A7-2.  Some of the samples in Table A7-2 are identified as requiring 

additional sample material to be collected in the field even though the actual field QC check is performed 

in the laboratory. 

 

The field QC samples consist of field duplicates, equipment rinsate blanks, temperature blanks, and trip 

blanks.  Temperature blanks will be included in each cooler submitted to the laboratory to monitor sample 

storage conditions prior to arrival at the laboratory.  Trip blanks will be included in each sample cooler 

containing VOC samples.  With the exception of temperature blanks, each type of field QC sample 

undergoes the same preservation, analysis, and reporting procedures as the related environmental 

samples.  The types of field QC samples to be used for this project are described in detail in Sections 

B5.1.1 through B5.1.4.  Target precision and accuracy values, as applicable, for field QC samples are 

presented in Table A7-2. 

 

B5.1.1 Field Duplicates 

Field duplicates will be collected and analyzed for chemical constituents to measure the cumulative 

uncertainty (i.e., precision) of the sample collection, splitting, handling, storage, preparation and analysis 

operations, as well as natural sample heterogeneity.  For groundwater sampling, field duplicates may be 

generated by collecting individual water samples from the same well as the first and last sample removed 

rather than by rapid succession.  Field duplicates are labeled as individual environmental samples and 

are not identified to the laboratory as duplicate samples. 
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B5.1.2 Rinsate Blanks 

Equipment rinsate blanks or rinsate blanks are obtained under representative field conditions by 

collecting the rinse water generated by running analyte-free water through sample collection equipment 

after sampling and decontamination and prior to use.  These blanks will be collected to indicate the 

potential for sample cross-contamination through the use of improperly cleaned sampling equipment. 

 

B5.1.3 Trip Blanks 

Trip blanks are samples of analyte-free water that measure cross-contamination of VOC samples during 

transport.  The trip blank is prepared by the laboratory and must accompany each sample cooler used to 

transport VOC samples.  The trip blank is not to be opened in the field. 

 

B5.1.4 Temperature Blanks 

Temperature blanks are vials of water inserted into each sample cooler prior to shipment to the field.  The 

temperature of the temperature blank is measured prior to shipment and upon receipt at the laboratory to 

assess whether samples were properly cooled during transit. 

 

B5.2 LABORATORY QUALITY CONTROL CHECKS 

CAS/Kelso operates a QC program that ensures the reliability and validity of the analyses performed at 

the laboratory.  The laboratory’s QA Plan describes the policies, organization, objectives, QC activities, 

and specific QA functions employed by the laboratory.  All analytical procedures are documented in 

writing as SOPs.  Each analytical SOP specifies minimum QC requirements for the procedure.  As 

previously noted, SOPs for all analyses to be performed during this investigation are included in Appendix 

A of this QAPP.  Table B4-1 provides a list of the SOPs associated with each analytical procedure. In 

addition, the laboratory maintains SOPs regarding general laboratory QA operations.  Several of these 

SOPs, as applicable, are also included in Appendix A.  The Table of Contents included in Appendix A 

provides a list of laboratory SOP titles and associated SOP numbers for all SOPs contained in the 

appendix. 

 

Internal laboratory analytical QC requirements beyond those used for instrument calibration QC are 

highlighted in the remainder of this section.  Additional QC requirements, which are specific to the 

Department of Defense Quality Systems Manual for Environmental Laboratories (DoD, 2002) (hereafter 

DoD QSM) and are therefore requirements for this project, are also specified, as applicable, for each of 
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the QC checks. Target precision and accuracy values (control limits) are presented in Table A7-1.  The 

applicable analytical SOPs include a discussion of calibration QC measures. 

 

B5.2.1 Laboratory Control Samples 

LCSs provide a means to monitor the overall performance of each step during the analysis, including the 

sample preparation.  These are blank spikes (water analyses) that contain concentrations of analytes that 

are known with a specified degree of certainty. 

 

Based on the requirements of the DoD QSM, LCSs for multiple-analyte organic methods must contain at 

least two targeted analytes from each major class of compounds subject to analysis.  For this project, the 

laboratory will spike as many target analytes that is reasonable based on the laboratory's past experience 

with chromatographic co-elution and interference from surrogate compounds and internal standard 

compounds in groundwater.  Performance requirements for target analytes other than those listed in 

Table A7-1 shall comply with internal laboratory control requirements. 

 

Based on DoD QSM requirements, if recovery of a LCS falls outside the control limits (See Table A7-1), 

the laboratory will reject the data for the analytical batch and take corrective action.  The associated 

samples, extracts, or digestates may be reanalyzed a single time, and if the LCS recoveries meet 

acceptance criteria, the data will be reported.  If LCS analyte recovery is still outside the acceptance 

limits, the associated samples in the preparation batch will be reprocessed if sufficient sample is available 

and holding times have not lapsed.  If re-preparation or re-analysis is not possible, the data will be 

flagged and the sample delivery group (SDG) narrative will include details of the failed LCS. 

 

B5.2.2 Laboratory Duplicates (Except VOC) 

Laboratory duplicates are two subsamples obtained by the laboratory analyst after mixing the sample.  If 

RPD values exceed QC limits for laboratory duplicates (Table A7-1), the analytical process will be 

investigated to assess whether the observed RPD value is an indication of a deficient analytical system or 

an indication of excess sample heterogeneity. 

 

B5.2.3 Internal Standards  

Internal standards are added to each sample analyzed by gas chromatography/mass spectrometer 

(GC/MS) to ensure that the analysis sensitivity and response are stable during every analytical run.  

Internal standard area counts for samples and blanks must not vary by more than a factor of two 

(-50 percent to +100 percent) from the associated 12-hour calibration standard. 
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B5.2.4 Laboratory Method Blanks 

Laboratory method blanks or preparation blanks are an analyte-free matrix prepared and analyzed in 

accordance with the analytical method employed to determine whether contaminants originating from 

laboratory sources have been introduced and have affected environmental sample analyses.  Analyte-

free water is used as a blank for water analyses. 

 

Laboratory method blanks acceptance criteria and corrective actions for non-compliant results are 

described in detail in the applicable analytical SOP included in Appendix A.  Under no circumstances are 

laboratory method blank contaminant values subtracted from environmental sample analysis results. 

 

B5.2.5 Matrix Spikes 

Matrix spikes are environmental samples to which known quantities of analytes are added prior to sample 

digestion.  These samples provide information about the heterogeneity of the samples as well as the 

effect of the sample matrix on the sample digestion and measurement methodology. 

 

Matrix spikes, to conform with DoD QSM requirements, will contain all targeted analytes of interest.  If the 

MS recovery in not within applicable control limits, the laboratory will assess the batch to determine 

whether the spike results are attributable to a matrix effect or are the result of other problems in the 

analytical process.  Based on DoD QSM requirements, if all the batch QC elements that are not affected 

by the sample matrix are in control (e.g., method blank, LCS, calibration checks) and if there is no 

evidence that spiking was not properly performed, the poor spike recovery may be attributed to matrix 

effects.  In this case, the associated data will be flagged, but re-preparation and re-analysis will not be 

required.  In such cases, the laboratory is encouraged to contact Bay West to offer them an opportunity 

for alternate corrective action (re-collection of samples) that could prevent the loss of valuable data. If any 

of the batch QC elements that are not affected by the sample matrix are out of control, or if there is any 

evidence that spiking may have been improperly performed, the MS sample will be re-processed through 

the entire analytical sequence.  If there is insufficient sample available, or if holding times have passed, 

the laboratory will flag the associated data.  In such cases, the laboratory is encouraged to contact Bay 

West to offer them an opportunity for alternate corrective action (re-collection of samples) that could 

prevent the loss of valuable data.  Details of noncompliant and laboratory duplicate results will be 

included in the SDG narrative. 
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B5.2.6 Matrix Spike Duplicates 

MSDs are duplicates of matrix spikes and are used for estimating the precision of organic target analyte 

analyses.  They are used in lieu of simple duplicate samples because native environmental samples 

frequently do not exhibit detectable levels of organic target analytes, which otherwise prevents the 

calculation of RPD values. 

 

B5.2.7 Surrogates 

Surrogates are organic compounds (typically brominated, fluorinated, or isotopically labeled) that are 

similar in nature to the compounds of concern and are not likely to be present in environmental media.  

They are spiked into each sample, standard, and method blank before analysis and are used in organic 

chromatographic analysis procedures as a check of method effectiveness.  Corrective actions for 

noncompliant surrogate recoveries are presented in the relevant determinative SOPs included in 

Appendix A of this QAPP.  Details of noncompliant surrogate recoveries will be included in the SDG 

narrative. 

 

B5.2.8 Additional Laboratory Quality Control Checks 

An additional internal laboratory QC check is mass tuning for GC/MS analysis and other analysis-specific 

QC measures.  Specific requirements for this QC check are provided in the applicable SOPs included in 

Appendix A of this QAPP. 
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B6  EQUIPMENT TESTING, INSPECTION, AND MAINTENANCE REQUIREMENTS 

Equipment used to collect samples will be maintained in accordance with the manufacturers’ operation 

and maintenance manuals.  Equipment and instruments will be calibrated in accordance with the 

procedures and at the frequency presented in Section B7 (Instrument Calibration and Frequency).  

Preventative maintenance for field and laboratory equipment is addressed in the remainder of this 

section. 

 

B6.1 FIELD EQUIPMENT PREVENTATIVE MAINTENANCE 

The equipment manager and the equipment operator will be responsible for ensuring that equipment is 

operating prior to use and that routine maintenance is performed and documented.  Field measurements 

of pH, specific conductance, temperature, and turbidity in groundwater will be taken using an electronic 

instrument.  Maintenance procedures to be performed on the instrument are in accordance with the 

manufacturer's instructions on preventative maintenance.  Any problems encountered while operating the 

instrument will be recorded in the field logbook, including a description of the symptoms and corrective 

actions taken.  If problems with the equipment are detected and service is required, the equipment will be 

logged, tagged, and segregated from equipment in proper working order.  Use of the equipment will not 

resume until the problem is corrected. 

 

B6.2 LABORATORY INSTRUMENT PREVENTIVE MAINTENANCE 

Proper maintenance of laboratory instruments and equipment is essential.  Depending on manufacturers’ 

recommendations, maintenance intervals are established for each instrument.  All instruments will be 

labeled with a model number and serial number, and a maintenance logbook will be maintained for each 

instrument.  Personnel must be alert to the maintenance status of the equipment they are using at all 

times.  Table B6-1 provides a summary of preventive maintenance procedures performed by CAS/Kelso 

for key analytical instruments and equipment associated with this project.  Additional information 

regarding laboratory instrument preventative maintenance can be found in Section 14.0 of the laboratory 

QA Manual in Appendix A. 

 

The use of manufacturer-recommended grades or better of supporting supplies and reagents is also a 

form of preventive maintenance.  For example, gases used in the gas chromotographs/mass 

spectrometers are of sufficient grade to minimize fouling of the instruments.  The routine use of other 

supporting supplies from a reputable manufacturer will assist in averting unnecessary periods of 
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instrument downtime.  An inventory of critical spare parts will also be maintained by the laboratory to 

minimize instrument downtime. 

 

B6.3 INSPECTION / ACCEPTANCE REQUIREMENTS FOR SUPPLIES AND CONSUMABLES 

All field equipment shall be inspected prior to use to ensure that necessary parts are available.  Most 

equipment planned for use in this project is simple with few to no moving parts.  Therefore, a visual 

inspection prior to use shall be sufficient to ensure that the equipment is suitable for use.  This visual 

inspection shall occur during mobilization and during each use by the person using the equipment.  

Chemical standards used in the field shall be inspected prior to use to ensure that they are of acceptable 

quality.  The standards shall be of reagent grade or, if purity is specified in the applicable SOP, they shall 

meet the purity specified in the SOP. 

 

Laboratory inspection and acceptance requirements include: 

 

• Following of individual SOP specifications for grades of chemicals necessary to achieve acceptable 

analytical performance.  SOPs are required to detail the necessary grade of chemicals, including 

compressed gases. 

 

• Obtaining primary chemical standards from reliable sources that use calibrated glassware in the 

preparation of the standards and maintaining all certificates supplied with the standards.  Emphasis is 

on obtaining National Institute of Standards and Technology (NIST)-traceable standards where 

possible. 

 

• Storage of chemical standards in accordance with applicable SOPs and in a manner that preserves 

their integrity. 

 

• Routine monitoring of de-ionized water and other solvents to ensure that analytical systems, samples, 

and standards are not contaminated. 

 

• Recording of the date received and the date opened for each container of chemical used for analysis. 

 

B6.4 REFRIGERATORS/OVENS 

The temperatures of refrigerators used for sample storage will be monitored once daily.  The acceptable 

range for refrigerator temperatures is 4°Celsius ±2°Celsius.  The temperatures will be recorded on a 
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Temperature Log.  Maintenance of the log will be the responsibility of the sample custodian.  The log will 

contain the following information: 

 

• Date 

• Time 

• Temperature 

• Initials of the person performing the check 

 

Assignment of responsibilities for temperature monitoring to specific personnel does not preclude the 

participation of other laboratory personnel.  If unusual temperature fluctuations are noted, it is the 

responsibility of the observer to immediately notify the person in charge of the discrepancy before the 

condition of the samples is compromised. 

 

Unstable or fluctuating temperatures may be indicative of malfunctions in the cooling system.  On the 

other hand, the instability may be due to frequent opening of the door.  Regardless of the cause, such an 

observation must be investigated, and modifications must be made to access procedures, or repairs to 

equipment must be made, to prevent jeopardizing the integrity of the samples. 

 

Oven temperatures are checked prior to use.  The required temperature is dependent on the method to 

be performed.  The oven temperature is recorded with the associated analytical results in a logbook 

designated for the analytical method. 
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PREVENTIVE MAINTENANCE FOR CAS/KELSO LABORATORY 
ANALYTICAL AND SUPPORT INSTRUMENTS 

NIROP FRIDLEY, MINNESOTA 
 

Instrument Preventive Maintenance Maintenance 
Frequency 

GC/MS Check gas supplies. 
 
 
Change in-line filters 
 
Change septum. 
 
Clip first foot of capillary column. 
 
Change guard column. 
 
Change analytical column. 
 
Clean jet separator. 
 
Clean Mass spectrometer source. 
 
Change vacuum pump oil. 

Daily; replace when pressure  = 50 psig 
 
 
Annually or as needed. 
 
Daily 
 
As needed 
 
As needed 
 
As needed when peak resolution fails. 
 
As needed 
 
As needed (e.g., when tuning fails) 
 
Per service specifications. 

Refrigerators Monitor temperature. Daily 
Ovens Monitor temperature. Daily 
Balances Check alignment 

Check calibration 
Clean pans and compartment 

Before every use 
Daily 
After every use. 

Thermometers Calibrate against NIST thermometer. Annually 
 
GC/MS = Gas chromatography/mass spectrometer. 
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B7  INSTRUMENT CALIBRATION AND FREQUENCY 

All instrumentation used to perform chemical measurements must be properly calibrated prior to use in 

order to obtain valid and usable results.  Instruments used in the field and in the laboratory will be 

calibrated according to the procedures governing the use of the instruments.  Laboratory SOPs are 

included in Appendix A.  For this investigation, field instrument calibration is described in Section B7.1 

and laboratory instrument calibration is outlined in Section B7.2. 

 

B7.1 FIELD INSTRUMENT CALIBRATION 

Several monitoring instruments will be used during field activities, including the following: 

 

• Electronic water level meter 

• Water quality meter (combination temperature probe, specific conductance meter, pH meter, and 

turbidity meter) 

  

The electronic water level meters (M-scopes or equivalent) will be calibrated prior to field use and 

periodically at the discretion of the FOL.  They will be calibrated by comparison of M-scope markings with 

a steel tape measure. 

 

Calibration of the water quality meter (YSI-650MDS; 6820 SONDE) will be performed according to 

manufacturer’s instructions.  Except for temperature, all of the water quality parameters to be tested at 

NIROP require calibration.  Listed below are calibration steps for each parameter. 

 

Conductivity 

1. From the 2-Calibrate menu off of the Main menu, select number 1-Conductivity. 

 

2. Choose calibration by specific conductance (calibration by conductivity or salinity is also offered but 

specific conductance is recommended). 

 

3. Enter the value of the standard used during calibration and press Enter. 
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4. Follow the stabilization of readings and confirm the calibration when the readings are stable by 

pressing Enter. 

 

5. As instructed, press Enter again to return to Calibrate menu. 

 

Dissolved Oxygen 

1. From the 2-Calibrate menu off of the Main menu, select number 2-Dissovled Oxy. 

 

2. Choose calibration by percent saturation or mg/L (calibration by percent saturation in water-saturated 

air in normally recommended). 

 

3. For the percent saturation calibration mode, be certain that the sensor has been thermally 

equilibrated in water-saturated air, the sensor has been stabilized, and the pressure in the cup has 

been relieved.  Enter the local barometric pressure in mm Hg and press Enter.  Monitor the DO 

readings and press Enter when no changes have occurred for approximately 30 seconds.  Go to Step 

5. 

 

4. For the mg/L mode, calibration is carried out in a water sample which has a known concentration of 

dissolved oxygen.  Immerse sensor in water.  After thermal equilibrium, enter the known mg/L value 

and press Enter.  Monitor the DO readings and press Enter when no changes have occurred for 

approximately 30 seconds.   

 

5. As instructed, press Enter again to return to the Calibrate menu. 

 

pH 

1. From the 2-Calibrate menu off of the Main menu, select number 4-ISE1-pH. 

2. Choose 1-point, 2-point, or 3-point calibrations. 

3. Immerse in one of the buffers and enter the actual pH value and press Enter. 

4. Follow the stabilization of readings and confirm the calibration when the readings are stable by 

pressing Enter. 

5. Repeat Steps 3-4 based on the number of buffer solutions chosen (2 or 3). 

6. As instructed, press Enter again to return to Calibrate menu. 
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Turbidity 

1. From the 2-Calibrate menu off of the Main menu, select number 9-Turbidity. 

 

2. Choose 1-point, 2-point, or 3-point calibrations. 

 

3. Place the instrument in clear water with no suspended solids and input 0 NTU at the screen prompt 

and press Enter.  

 

4. Follow the stabilization of readings and confirm the calibration when the readings are stable by 

pressing Enter. 

 

5. Repeat Steps 3-4 based on the number of solutions chosen (2 or 3). 

 

6. As instructed, press Enter again to return to Calibrate menu. 

 

All calibrations will be documented on an Equipment Calibration Log.  During calibration, an appropriate 

maintenance check will be performed on each piece of equipment.  If damaged or defective parts are 

identified during the maintenance check and it is determined that the damage could have an impact on 

the instrument’s performance, the instrument will be removed from service until the defective parts are 

repaired or replaced. 

 

B7.2 LABORATORY INSTRUMENT CALIBRATION 

Organic chemical analyses begin with an initial calibration of the GC/MS system with an initial calibration 

curve that establishes the instrument responses as functions of analyte concentration.  Calibration 

standards include target analytes and any applicable internal standards or surrogate compounds.  On a 

routine basis, a continuing calibration is performed in which the validity of the calibration curve is checked 

with a known chemical standard of a source independent of the initial calibration standards.  This 

continuing calibration standard contains the target analytes of interest and applicable internal standards 

and surrogate compounds.  The internal standards compensate for variations in analytical response that 

may occur in individual chromatographic analyses.  The surrogate compounds provide a means to assess 

the efficiency of analyte extraction and analysis for each sample.  

 

All standards used to calibrate analytical instruments must be obtained from the NIST or through a 

reliable commercial supplier with a proven record for quality standards.  All commercially supplied 
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standards will be traceable to NIST reference standards, where possible, and appropriate pedigree 

documentation will be obtained from the supplier.  In cases where documentation is not available, the 

laboratory will analyze the standard and compare the results to a USEPA-known or previous NIST-

traceable standard. 

 

Calibrations and associated documentation are required for all laboratory instruments.  The 

documentation for calibrations performed in-house shall identify the person performing the calibration, the 

instrument being calibrated, the standards used for calibration and their concentration values or other 

pertinent calibration values, the source of the calibration standards, and the date of calibration.  Certain 

instruments (e.g., balances) may be calibrated by a third party.  In those cases, the details of calibration 

as described above and a certification of acceptable performance shall be obtained from the third party.  

The period during which the calibration is valid may appear in the calibration record or may be governed 

by a SOP. 

 

Calibration procedures, frequency requirements, acceptance criteria, and conditions that require 

recalibration are described for each analytical procedure in the applicable laboratory SOPs included in 

Appendix A.  The laboratory must maintain calibration data with data packages so that recovery of 

calibrations and verification of analyte concentrations can be made.   
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B8  DATA MANAGEMENT 

The data review process is performed in two phases.  The initial phase, contract compliance screening, 

consists of inspecting the laboratory data deliverables to determine if the contract requirements were met.  

The second phase, data validation, includes a review of data results to assess data usability and 

application of data qualifiers to the analytical results based on adherence to method protocols and 

laboratory-specific QA/QC limits.  Method SW8260B data will undergo validation. 

 

B8.1 CONTRACT COMPLIANCE SCREENING 

Contract compliance screening, performed by TtNUS, is the review of sample data deliverables for 

completeness and compliance with project requirements.  Completeness is evaluated by ensuring that all 

required data deliverables are received in a legible format with all required information.  The contract 

compliance screening process also includes a review of the COC forms, case narratives, and project 

reporting limits.  Sample resubmission requests, documentation of nonconformances with respect to data 

deliverable completeness, and corrective actions often are initiated during the contract compliance 

screening review.  The outputs from this process will be combined with the data validation outputs in a 

summary of compliances and non-compliances with laboratory subcontracts and validation criteria.  Data 

validation is described in Section B8.2 and Section D2. 

 

B8.2 DATA VALIDATION 

Following completion of the contract compliance screening process, TtNUS will subject 100 percent of the 

laboratory data to full validation as described in Section D2.2.2.  The validation process includes a review 

of summary information to determine adherence to analytical holding times, to evaluate results from 

analysis of field duplicates, method blanks, field blanks, surrogate spikes, MS/MSDs, LCSs, and to verify 

adherence to shipping and storage temperature requirements.  The results of the contract compliance 

screening process are incorporated into the data validation process.  Data qualifiers are applied to 

analytical results during the data validation process based on adherence to method protocols and 

laboratory-specific QA/QC limits. 

 

Secondary data (i.e., data obtained from independent sources or data that is not used directly in decision 

making) will be used for this project.  Some of the secondary data will be generated in the field (e.g., 

measurements used to establish the stabilization of sampling conditions prior to groundwater sample 

collection).  The secondary data also include sources such as historical data, land survey data, and well 

installation data.  If not previously reviewed for quality, these data will be reviewed to ensure that they are 
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suitable for their intended purpose.  This typically means that historical data are compared to more recent 

data and any apparent anomalies or inconsistencies are investigated to ascertain whether the historical or 

more recent data could be in error.  It also means that data generated in the field such as survey data or 

chemical measurements are reviewed independently by someone other than the surveyor or sampler who 

generated the data.  The nature of the data comparisons and reviews varies with the data.  The FOL is 

responsible for reviewing chemical measurement data generated in the field.  Survey data are reviewed 

for accuracy by comparing the surveyed coordinates to the proposed sample collection coordinates.  Any 

other anomalies that are detected will be handled on a case by case basis. 

 

The validation guidelines found in Appendix C were developed in accordance with the most recent 

version of the National Functional Guidelines for Organic Data Review and the National Functional 

Guidelines for Inorganic Data Review as modified for the specific analytical method.  Expanded criteria for 

the validation guidelines were developed where professional judgment is recommended within the EPA 

guidelines.  QC guidelines are those specified in the analytical method protocols. 

 

Data qualified as rejected will be assessed as to their critical importance.  If required, the samples will be 

recollected and reanalyzed. 

 

B8.3 DATA MANAGEMENT PROCEDURES 

Laboratory data recording, transformation, and reduction of analytical results are performed in 

accordance with applicable SOPs that govern sample check-in, tracking, handling, preparation for 

analysis, analysis, calculation of final results, and quality control.  Field SOPs contain similar information.  

Laboratory and field SOPs, which include analysis flow charts, example forms (where appropriate), and 

the equations used to compute final results, are provided in Appendix A and are referenced throughout 

the QAPP, where appropriate. Personnel responsible for identifying and correcting errors are identified in 

Section A4 with descriptions of their duties.  The following software and hardware will be used for data 

reduction and manipulation: 

 

Software 

• Microsoft Excel 

• StatSoft Statistica 

• ArcView for GIS  

• Microsoft SQL Server for data management 
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Hardware 

• IBM-compatible personal computers 

 

Validated laboratory data are used as is.  Aside from simple statistical data summaries such as 

frequencies of detection, means, and standard deviations, the numbers and types of data manipulations 

of laboratory data that will be required for generating the AMR report are unknown.  This is so because 

the data themselves will determine how many and what type of computations/manipulations are 

necessary.  However, example calculations will be provided in the AMR report for all critical computations 

such as statistical calculations. For the more esoteric calculations such as kriging, a requirement exists to 

inspect the results for reasonableness.   

 

A project-specific repository has been established in the TtNUS SQL Server database so that 

environmental data for this project are separable from other project data.  This separability provides data 

security.  To further enhance data security, the project database is password protected to prevent 

unauthorized access.  Unless specifically granted “write” privileges, all project personnel will possess 

”read only” access to the database.  The project manager and the database manager must concur 

concerning access privileges before a person is granted “write” privileges.  This concurrence is usually 

informal and is not generally documented because the number of people with any level of access to the 

database is limited. 

  

A database manager attends key internal project meetings to ensure that information that is essential to 

the smooth operation of the project database is gathered at the appropriate points in a project.  Database 

system requirements are continually communicated through this person to other project team members.  

This person also provides oversight of the environmental data throughout the data life cycle.  The TtNUS 

environmental data life cycle (EDLC) is as follows: 

  

1. Database Setup  

2. Project Planning  

3. Data Collection  

4. Data Receipt From Field or Laboratory  

5. Data Review/Validation/Verification  

6. Data Loading  

7. Report Generation  

8. Archiving  
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All steps of the EDLC are essential to assure data users of a high level of data integrity.   

 

Upon receipt, the electronic data deliverables are checked for completeness and compliance under the 

supervision and direction of the Data Validation Manager.  These checks are made against the laboratory 

subcontract which delineates the format and content of the data deliverable. 

  

The hard copy data (or equivalent .pdf file) is used as the basis for data validation.  The calibration data, 

quality control data, example calculations, and other pertinent data are evaluated relative to the data 

validation criteria, as described in Section D2.  Data that are perceived to be deficient in quality are 

reviewed and, if found to be deficient relative to the validation criteria, are flagged with the appropriate 

data validation qualifier flags.  The validation output is a series of computer screens that summarizes the 

validation findings.  The data are stored temporarily in the “validation database” pending Data Validation 

Manager review.   

  

Electronic forms and reports are implemented in Oracle Developer.  Data setup and loading modules 

utilize MS Access User Interface forms (VBA) and are coded with ODBC connection strings for SQL.  

There are no hard copy forms for these processes, although some requests for database services may be 

made in writing at the discretion of the requestor. 

  

At this point, the validation output is reviewed by the Data Validation Manager and corrections are made, 

as necessary.  The data validation process culminates in the generation of a hard copy data validation 

letter which summarizes the detected data deficiencies.  These letters are typically provided as an 

appendix to the project AMR. 

  

Upon approval by the Data Validation Manager, the validated data are uploaded electronically to the 

TtNUS Microsoft SQL server database.  The data are subjected to a series of logic checks to ensure that 

there are no significant incompatibilities with the database requirements.  Any incompatibilities detected 

at this stage of data transfer are resolved by the project database coordinator and project team members, 

as necessary. 

  

During the data validation period or shortly thereafter, data collected in the field such as well coordinates, 

well screen depths are transferred manually to the SQL data system.  The standard practice for manual 

data entry into the SQL Server database is for two individuals to independently enter the data.  Any 

discrepancies between corresponding data values are resolved at that point, typically by checking the 

hard copy data. 
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Upon entry of the validated data into the SQL Serve database, the data are officially available to the 

project team.  At this point, the data are used in various ways that are largely dictated by the data 

themselves.  The level of effort anticipated for this project is to: 

 

• Generate descriptive statistics. 

• Generate isoconcentration plots for select groundwater VOCs . 

• Generate tag maps for detected groundwater VOCs. 

• Compare current groundwater VOC data to historical data. 

• Compare VOC data to risk-based screening levels. 

• Compare observed detection limits to anticipated detection limits and risk-based screening levels. 

  

The software used for the data manipulations is commercial software that varies from Microsoft Excel and 

StatSoft Statistica for summary statistics and tables to C-Tech EVS and ESRI ArcView for data 

visualization.  Data tables and plots are produced from the Microsoft and StatSoft software, and hard 

copy maps and related figures are produced from the visualization software.  In addition, certain figures 

such as geological cross-sections may be produced using computer aided design software.  Where 

reasonable, e.g., for statistical calculations, sample calculations are provided in the AMR.  Each output is 

checked for accuracy and reasonableness by the generator of the output and by the project manager.  

Many times example calculations can not be provided (e.g., when generating maps).  In those cases, the 

outputs are inspected by a knowledgeable project team member to ensure that the results are accurate 

within expectations.   

 

At the discretion of the TOM, project data may be transferred to TtNUS’s environmental geographical 

information system.  This system, which is written in the ArcView 3.2 (Avenue) scripting language, 

provides end users with real-time reporting capability and the ability to prepare simple data posting plots 

at their discretion.   

  

Typically, after several different data presentations are generated, the project team, with TOM oversight, 

selects those outputs that will become part of the AMR.  The selected outputs will be chosen to illustrate 

or demonstrate certain characteristics of the data that as accurately as possible represent the physical 

nature of site contaminants.  These characteristics will form the basis of decision making and evaluating 

whether project objectives have been attained.  Much of the evaluations will necessarily involve best 

professional judgments on the part of the data users and will take into account various aspects of the 

investigation such as: 
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• Statistical outlier tests, as necessary. 

• Observed spatial and temporal chemical concentration trends.  

• Relative magnitudes of observed concentrations and risk-based levels. 

• Geology, hydrogeology, and topography of the site. 

• Spatial relationships among site features and elevated or non-elevated chemical concentrations and 

potential contaminant sources. 

• Chemical relationships of chemicals (e.g., whether they have a parent-daughter relationship). 
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C1  ASSESSMENT AND RESPONSE ACTIONS 

Performance and system audits will be conducted periodically to ensure that work is being implemented 

in accordance with the approved QAPP and in an overall satisfactory manner.  Some examples of 

pertinent audits are as follows: 

 

• The FOL will supervise and check daily that the field observations are made accurately, equipment is 

thoroughly decontaminated, samples are collected and handled properly, and fieldwork is 

documented accurately and neatly. 

 

• The TOM will maintain contact with the FOL and Data Validation Manager to ensure that 

management of the acquired data proceeds in an organized and expeditious manner. 

 

Details regarding additional audit responsibilities, frequencies, and procedures are provided in the 

remainder of this section.  Field performance and system audits are addressed in Section C1.1.  

Laboratory performance and system audits are discussed in Section C1.2.   

 

C1.1 FIELD PERFORMANCE AND SYSTEM AUDITS 

This section presents the responsibilities, frequencies, and procedures associated with internal and 

external field performance and system audits. 

 

C1.1.1 Internal Field Audits 

C1.1.1.1 Internal Field Audit Responsibilities 

In addition to the daily checks performed by the FOL, the Navy or designee may conduct an independent 

performance and system audit of field activities.  Such audits may be scheduled by the Navy without 

involvement of the Navy RPM, TtNUS, TOM, or Bay West PM.  If a formal field audit is conducted for this 

study, the QAM (or designee) will be responsible for ensuring that sample collection, handling, and 

shipping protocols, as well as equipment decontamination and field documentation procedures, are being 

performed in accordance with the approved QAPP and SOPs.   
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C1.1.1.2 Internal Field Audit Frequency 

As explained in Section C1.1.1.1, internal field audits may be scheduled by the Navy without the 

involvement of the Navy RPM, TtNUS TOM, or Bay West PM.  The Navy will report to the MPCA all major 

findings of internal audits to include a description of problems identified, corrective actions taken, and 

ultimate resolution of the problems.  Any corrective actions taken in the field to mitigate conditions 

adverse to quality will be summarized.  A description of corrective actions taken on site, if any, will be 

included in the AMR.  In addition, key field personnel changes will also be documented in the AMR.  

These changes will represent changes to decision makers rather than individual personnel such as 

sample collectors. 

 

C1.1.1.3 Internal Field Audit Procedures 

Internal field audits will be conducted in accordance with the following procedures: 

 

• Prior to the audit, the auditor will prepare a detailed checklist to be used as an auditing guide.   

 

• Upon arrival at the audit location, the auditor shall conduct a pre-audit meeting with the responsible 

management of the organization or project to be reviewed. 

 

• Field audits will include a review of required project documentation (logbooks, sample log sheets, 

etc.) and field operations (sample COC, sample handling, etc.) to evaluate completeness and 

compliance with applicable SOPs. 

 

• The audit checklist will be used to record observations including any noted nonconformances. 

 

• A formal post-audit debriefing will be conducted, and potential immediate corrective actions will be 

discussed. 

 

• The auditor will generate a formal audit report that will address corrective actions; the auditor will 

provide this report to the Navy. 

 

• The Navy or designee will ensure that all corrective actions are addressed and will provide written 

verification of corrective action implementation to the auditor. 

 

• The auditor will manage corrective action verification and audit closure. 
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• The following audit records will be maintained by the QAM: 

 

- Audit checklists 

- Audit reports 

- Response evaluations 

- Verification of corrective actions 

- Follow-up checklists and audit reports 

 

C1.1.2 External Field Audits 

C1.1.2.1 External Field Audit Responsibilities 

The MPCA, the USEPA Region 5, or both may conduct external field audits. 

 

C1.1.2.2 External Field Audit Frequency 

External field audits may be conducted at any time during field activities at the discretion of the MPCA 

and USEPA Region 5.  If an audit is to be conducted, scheduling should be coordinated through the 

TtNUS QAM to ensure that personnel and equipment are available as necessary.  Personnel being 

audited may or may not be informed of the impending audit at the discretion and request of the auditing 

body. 

 

C1.1.2.3 External Field Audit Procedures 

External audit procedures are at the discretion of the MPCA and USEPA Region 5. 

 

C1.2 LABORATORY PERFORMANCE AND SYSTEMS AUDITS 

This section presents the responsibilities, frequencies, and procedures associated with internal and 

external laboratory performance and systems audits.  

 

C1.2.1 Internal Laboratory Audits 

Guidance on the Navy audit process, including the Navy's audit checklist, can be found in the Department 

of Defense Quality Systems Manual for Environmental Laboratories at the following web address:  

http://www.navylabs.navy.mil/ManualsDocs.htm. 
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C1.2.1.1 Internal Laboratory Audit Responsibilities 

The QAM or appropriate designee of the subcontracted laboratory performs routine internal audits of the 

laboratory.  The Navy, through the Naval Field Engineering Service Center (NFESC), also conducts 

internal laboratory audits.  TtNUS and Bay West hold no responsibility for such audits.  Performance and 

system audits of laboratories are coordinated through the NFESC by an independent QA contractor.  It is 

the responsibility of the NFESC and its contractor to ensure that the subcontracted laboratory complies 

with good laboratory practices and general requirements of all analytical services provided by the 

laboratory. 

 

C1.2.1.2 Internal Laboratory Audit Frequency 

In accordance with Section 13.0 of Appendix A, internal laboratory audits are performed periodically.  In 

addition, each laboratory department at CAS/Kelso analyzes blind performance evaluation (PE) samples.  

The CAS/Kelso QAM or designee also performs data audits at least once per year for each analytical 

area. 

 

The Navy completes internal laboratory performance and system audits for each contracted laboratory on 

an 18-month schedule. 

 

C1.2.1.3 Internal Laboratory Audit Procedures 

Internal systems audits are conducted to detect any problems in sample flow, analytical procedures, or 

documentation to ensure adherence to laboratory SOPs. 

 

Internal Navy laboratory audit procedures, as performed by a Navy contractor, include a pre-screening 

process that requires review of the laboratory’s QA Plan, analysis of PE samples, generation of data 

deliverables for those samples, an on-site technical systems audit of the laboratory, and satisfactory 

resolution of all deficiencies and findings.  

 

C1.2.2 External Laboratory Audits 

C1.2.2.1 External Laboratory Audit Responsibilities 

The MPCA and USEPA Region 5 may perform external audits at their discretion.  CAS/Kelso is also 

involved in various other external audits and performance evaluation studies throughout the year, as 

required, to maintain certifications and/or approvals by other regulatory agencies or programs.  

050514/P C1-4 CTO 0330 



  NIROP Fridley 
  QAPP 
  Revision:  0 
  Date:  June 2005 
  Section:  C1 
  Page 5 of 5 
 
 

C1.2.2.2 External Laboratory Audit Frequency 

USEPA Region 5 or MPCA may conduct an external laboratory audit prior to or during sampling and 

analysis activities.   

 

C1.2.2.3 External Laboratory Audit Procedures 

External audit procedures are at the discretion of USEPA Region 5 and the MPCA.  External laboratory 

audits may include (but are not limited to) review of laboratory analytical procedures, laboratory on-site 

audits, and/or submission of PE samples to the laboratory for analysis. 
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C2  REPORTS TO MANAGEMENT 

QA reports to management will be provided in four primary formats during the course of this investigation: 

data validation reports, reports summarizing accomplishments and QA/QC issues during the field 

investigation, project-wide progress reports, and laboratory QA reports.  The frequencies of report 

generation, report content, report preparer, and report recipient(s) are summarized in Table C2-1. 

 

Data validation reports will address all major and minor laboratory noncompliances as well as noted 

sample matrix effects.  In the event that major problems occur with the analytical laboratory (e.g., 

repeated or extreme holding time exceedances or calibration noncompliances, etc.), the Data Validation 

Manager will notify the Navy, Bay West PM, TOM, QAM, and Laboratory Services Coordinator.  Such 

notifications (if necessary) are typically provided via internet memoranda and are placed in the project file.  

These reports contain a summary of the noncompliance, a synopsis of the impact on individual projects, 

and recommendations regarding corrective action and compensation adjustments.  Corrective actions for 

major noncompliances are initiated at the program level. 

 

The FOL will provide the Bay West PM with daily oral field progress reports during the course of the 

sampling event.  These reports will explain accomplishments, deviations from the QAPP, and upcoming 

activities, and will contain a QA summary.  Bay West provides a monthly progress report to the Navy that 

addresses the project budget, schedule, accomplishments, planned activities, and QA/QC issues and 

intended corrective actions. 

 

The subcontracted analytical laboratories will provide a QA report to Bay West if QC limits, MDLs, and 

RLs are updated or if other significant plan deviations result from unanticipated circumstances. 
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TABLE C2-1 
 

SUMMARY OF REPORTS 
NIROP FRIDLEY, MINNESOTA 

 
Report Content Preparer Frequency of 

Submittal 
Recipient 

Data Validation 
Report 

All major and minor laboratory 
noncompliances as well as 
noted sample matrix effects. 

Data Validation 
Manager or 
designee 

Per SDG TOM, Project file 

Major Analysis 
Problem 
Identification 
Report (internal 
memorandum) 

Notification of persistent or 
major problems with analytical 
laboratory performance.  
Summary of the 
noncompliance(s), a synopsis of 
the impact on the project, and 
recommendations regarding 
corrective action and 
compensation adjustments. 

Data Validation 
Manager or 
designee 

When persistent 
analysis 
problems are 
detected 

Bay West PM, 
TOM, QAM, 
Laboratory 
Services 
Coordinator, 
Project file, Navy, 
USEPA 

Project Monthly 
Progress Report 

Summary of the project budget, 
schedule, accomplishments, 
planned activities, and QA/QC 
issues and intended corrective 
actions. 

Bay West PM Monthly for 
duration of 
project 

Navy, Project file 

Field Progress 
Reports 

Explain accomplishments, 
deviations from the FSP, and 
upcoming activities and will 
include a QA summary. 

FOL Daily, oral, during 
the course of 
sampling 

Bay West PM 

Laboratory QA 
Report 

Summary of updated QC limits 
or significant deviations from 
planned activities/performance. 

CAS, Inc. (Kelso 
Facility) 

When QC limits 
are updated or 
when other 
significant plan 
deviations result 
from 
unanticipated 
circumstances 

Bay West (TtNUS, 
Project file; USEPA 
Region 5, if QAPP 
deviations impact 
DQOs) 

 
CAS = Columbia Analytical Services 
DQO = Data quality objective. 
FOL = Field Operations Leader. 
FSP = Field Sampling Plan. 
PM = Project Manager. 
QAM = Quality Assurance Manager. 
RL= Reporting Limit. 
SDG = Sample delivery group. 
TOM = Task Order Manager. 
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D1  DATA REVIEW, VALIDATION, AND VERIFICATION REQUIREMENTS 

Compliance with quantitative QC objectives for laboratory accuracy and precision as outlined in Tables 

A7-1 and A7-2 will be evaluated during data validation (Section D2).  Compliance with completeness 

objectives for field and laboratory data will be computed.  Sections D1.1 and D1.2 present equations to be 

used for computing accuracy and precision values, respectively.  Section D1.3 describes the means and 

presents the equation for determining completeness.  Section D1.4 addresses the overall data 

assessment process. 

 

In general, data validation requires that data quality be evaluated batch-by-batch based on the results of 

quality indicators for the respective batches.  Section D1.4 presents additional data quality considerations 

to be evaluated after data validation.  These considerations are designed to incorporate data quality 

factors that extend beyond evaluation of the simple quantitative estimators for precision, accuracy, and 

completeness. 

 

D1.1 ACCURACY ASSESSMENT 

Sample collection accuracy cannot be evaluated because there is no standard by which to judge such 

accuracy.  Instead of a quantitative evaluation of sample collection accuracy, compliance with field SOPs 

will be the metric to assess sample collection accuracy.  Background comparisons of the data generated 

by identical sampling and analysis methods incorporate similar biases and are expected to be directly 

comparable without any adjustments or compensations. 

 

Sample analysis accuracy will be assessed through the use of surrogate spikes, MSs, calibration check 

standards, internal standards and blanks.  Blanks will be used to infer the potential for positive biases 

because of contamination.  To assure the accuracy of the analytical procedures, prior to preparation for 

analysis, at least 1 of every 20 environmental samples will be spiked with known amounts of target 

analytes (i.e., MSs).  The spiked samples will be analyzed and the concentrations of each target analyte 

observed in the spiked sample compared to the reported value of the analyte in the unspiked sample to 

determine the %R of the analyte.  The %R for a spiked sample will be calculated using the following 

formula: 

 

%100
 Added AmountKnown

Sample in  Amount- Sample Spiked in AmountR% ×=  
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D1.2 PRECISION ASSESSMENT 

As presented in Section A7.1.3, MSD samples (for organic analyses) will be prepared and analyzed at a 

minimum frequency of 1 per every 20 environmental samples per matrix.  As described in Section A7.1.2, 

field duplicate samples will be collected a minimum frequency of 1 per 10 environmental samples per 

matrix.  The RPD between a sample or MS (Sample 1) and its duplicate or MSD (Sample 2) is calculated 

using the following formula: 

 

%100
2) Sample in  Amount 1 Sample in (Amount 0.5

2 Sample in  Amount- 1 Sample in Amount
  RPD ×

+
=  

 

D1.3 COMPLETENESS ASSESSMENT 

Completeness for this project will be determined based on the number of sample results for each target 

analyte and each sample type that are usable as determined through data validations and data 

assessment.  Data values rejected during data validation (indicated by an “R” flag) will be considered 

unusable unless additional review and documentation by one or more technical team members 

demonstrates that the rejection is erroneous.  To monitor completeness, the number of usable, valid 

results (i.e., non R-qualified results) for each matrix type and analyte will be counted and compared to the 

completeness objectives in Section A7.3.2 and A7.3.3. 

 

Percent completeness will be calculated using the following equation: 

 

%100
Planned tsMeasuremen of Number

tsMeasuremen  Validof Number  ssCompletene % ×=  

 

D1.4 DATA ASSESSMENT 

The assessment of data obtained from this investigation is a critical part of determining what the next step 

in data collection and decision making should be.  It must be determined if the data are of appropriate 

type, quality, quantity, and representativeness to support the project objectives.  The effect of the loss of 

data deemed unacceptable for use, for whatever reason, will be evaluated. 
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D1.4.1 Reconciliation with Data Quality Objectives 

Field data will be examined immediately after generation for errors.  Laboratory data will be examined 

upon receipt from the laboratory in a cascading series of evaluations.  The first step will be a data 

verification and validation as described in Section D2. 

 

After data validation, the data will be reconciled with DQOs to determine whether sufficient data of 

acceptable quality are available for decision making.  DQOs are provided in Appendix B of the RAMP.  In 

addition to the evaluation described in Section D1.1 through D1.3, a series of inspections will be 

performed to estimate several of the data set characteristics.  These inspections will be designed to: 

 

• Identify deviations, if any, from field sampling SOPs. 

• Identify deviations, if any, from laboratory analytical SOPs. 

• Identify deviations, if any, from the QAPP. 

• Identify deviations, if any, from the data validation process. 

• Identify and explain the impacts of elevated RLs. 

• Identify unusable data (i.e., data qualified as “R”). 

• Evaluate adherence to investigation objectives and decision rules. 

• Ensure completion of corrective actions. 

• Evaluate effects of deviations from planned procedures and processes on the interpretation and utility 

of the data. 

 

The TOM shall bear ultimate responsibility to ensure that data are evaluated in a manner consistent with 

project objectives.  In addition to the above, a review of the data will be conducted to determine the extent 

to which data precision, accuracy, completeness, comparability, representativeness, and sensitivity 

objectives were met.  This review will be summarized in the conclusions of the AMR.  All data will be 

retained as part of the final record even though they may not be used in decision making. 
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D2  VALIDATION AND VERIFICATION METHODS 

This section describes the procedures to be used for data reduction, validation, and reporting.  Data 

generated during the course of the field investigations will be maintained in hard copy form in the 

Administrative Record at NIROP Fridley. 

 

D2.1 DATA REDUCTION 

D2.1.1 Field Data Reduction 

All field logs containing observations will be inspected and approved by the FOL.  All field observations 

will be recorded in the logs immediately after observations are made. 

 

If errors are made in recording or transcribing observations, erroneous observations will be legibly 

crossed out using a single line, initiated, dated by the field member, and corrected in a space adjacent to 

the crossed-out entry.  The FOL has responsibility to assure that errors are identified and assessed 

relative to the intent of the QAPP. 

 

Errors judged to affect the utility of the sample results within the context of this investigation shall be 

brought to the immediate attention of the Navy. 

 

D2.1.2 Laboratory Data Reduction 

Data reduction will be completed by CAS/Kelso in accordance with the method-specific laboratory SOPs 

included in Appendix A. 

 

Laboratory analytical data will be reported using standard concentration units to ensure comparability with 

previous analytical results.  Groundwater sample results will be reported in units of micrograms per liter 

(µg/L).  

 

D2.2 DATA VALIDATION 

Validation of field measurements and laboratory analytical data are discussed in this section.  
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D2.2.1 Procedures Used to Validate Field Data 

Field measurements will not be subjected to a formal data validation process.  Validation of field data will 

be limited to real time inspection by the FOL of observations relative to actual site conditions and 

activities.  In addition, field technicians will ensure that the equipment used for sample collections is 

performing adequately via compliance with the applicable SOPs.  

 

D2.2.2 Procedures Used to Validate Laboratory Data 

One hundred percent of the laboratory analytical data will be subjected to validation to ensure that the 

data are of evidentiary quality.  Validation of analytical data will be completed by the TtNUS 

Environmental Chemistry/Toxicology Department located in TtNUS’s Pittsburgh office.  Final review and 

approval of validation deliverables will be completed by the Department’s Data Validation Manager. 

 

Analytical results will be validated versus the applicable analytical methods, the SOPs included in 

Appendix A, and the requirements of this QAPP.  Validation of these data will conform to the National 

Functional Guidelines for Organic Data Review (USEPA, 1999a) to the greatest extent practicable.  Data 

validators will review the chemical analytical data packages submitted by the laboratory.  The data 

validators will check that the data were obtained using approved methodology, that the appropriate level 

of QC and reporting was conducted, and that the results are in conformance with QC criteria. 

 

On the basis of the data validation results, the data validator will generate a report describing detected 

data limitations.  The report will be reviewed internally by the Data Validation Manager prior to submittal 

to the TOM.  Data review will be extended beyond this routine validation by involving the project chemist 

to examine the data for anomalies (See Section D1.4).  This additional review may result in more detailed 

inspection of the data to determine the cause of, and to rectify, individual anomalies.  The impact of data 

qualifiers on data usability will also be assessed and any qualifications that are indicated during use of the 

data shall be documented in the FA report. 

 

The data validation process will provide an estimate of the number of usable data points.  This 

completeness check will be effected by computing the number of data points that are rejected relative to 

the total number of data points for a given analyte in a given environmental medium. 
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D2.3 DATA REPORTING 

This section discusses data reporting requirements for field and laboratory analytical data.  Section 

D2.3.1 discusses field measurement data handling and reporting.  Section D2.3.2 discusses laboratory 

data handling and reporting. 

 

D2.3.1 Field Data Reporting 

Field data will be transferred manually from the site logbook or sample logsheets to the electronic 

database and will be reviewed for accuracy by an independent reviewer. 

 

All records regarding field measurements (i.e., field logbooks, sampling logbooks, and sample logsheets) 

will be placed in the TtNUS central files upon completion of the field effort.  Entry of these results in the 

database will require removal of these records from the files.  Outcards (including date, person, and 

subject matter information) will be used to document the removal of any such documentation from the 

files.  After database entry is complete, all records will be copied for placement in TtNUS central files.  All 

original records will be sent to NIROP Fridley for inclusion in the final evidence files as described in 

Section B3.3. 

 

D2.3.2 Laboratory Data Reporting 

To achieve the investigation objectives, a confirmational level of analytical quality is needed.  This 

provides the highest level of data quality necessary to address potential risks.  These analyses require full 

documentation of the chosen USEPA SW-846 and other analytical methods and sample preparation 

steps, data packages, and data validation sufficient to provide defensible data.  QC must be sufficient to 

define the overall precision and accuracy of these procedures.  Therefore, data reported by CAS/Kelso 

for all analytical fractions will be in a CLP-like reporting format.  Hard copy data deliverables shall be 

generated at the time of analysis.  All pertinent QC data including raw data and summary forms for blank, 

standard analysis, calibration information, etc., will be provided for all analyses.  Case narratives will be 

provided for each SDG. 

 

Validation will be completed using the hard copy data.  Upon completion of validation of a SDG and 

review by the Data Validation Manager, the validation qualifiers will be entered into the electronic 

database and will be subjected to independent review for accuracy.  During this review process, the 

electronic database printout will be compared with the hard copy data to ensure that the hard copy data 

and electronic data are consistent. 
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D2.4 DATA ACQUISITION REQUIREMENTS AND DATA MANAGEMENT 

Data acquisition and management begins with the identification and collection of past data and newly 

acquired project samples.  The samples are labeled and tagged, packaged for shipment, and shipped to 

the analytical laboratory in accordance with Section 4.3.5 of the RAMP.  The samples are received at the 

laboratory and analyzed, the analytical results are reported by the analyst along with QC check data, and 

the data are reviewed within the laboratory according to laboratory SOPs as provided in Appendix A.  

Data are then transmitted from the laboratory in both hardcopy and electronic formats according to 

laboratory SOPs as provided in Appendix A.  Upon receipt by TtNUS, the data are validated, analyzed, 

assessed, and ultimately archived. 

 

The electronic database will include pertinent sampling information such as sample number, sampling 

date, sample point location, and analytical information.  Sample-specific RLs will be reported for 

nondetected analytes.  Units will be clearly summarized in the database and will conform to those 

identified in Section D2.1.2.  The original electronic diskettes and data validation reports for this 

investigation will be maintained in the Administrative Record at NIROP Fridley, and copies will be 

maintained in TtNUS central files. 
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D3  CORRECTIVE ACTION 

Under the TtNUS QA/QC program, it is required that any and all personnel noting conditions adverse to 

quality should report these conditions immediately to the TOM and QAM.  These parties, in turn, are 

charged with performing root-cause analyses and implementing appropriate corrective actions in a timely 

manner.  It is ultimately the responsibility of the QAM to document all findings and corrective actions 

taken and to monitor the effectiveness of the corrective measures performed.  A brief summary of 

corrective actions for some specific field and laboratory QC check samples is presented in Section A7, 

Table A7-2. 

 

D3.1 FIELD CORRECTIVE ACTION 

Field nonconformances or conditions adverse to quality must be identified and corrected as quickly as 

possible so that work integrity or product quality is not compromised.  The need for corrective action may 

arise based on deviations from project plans and procedures, adverse field conditions, or other 

unforeseen circumstances.  Corrective action needs may become apparent during the performance of 

daily work tasks or as a consequence of the internal or external field audits. 

 

Corrective action may include resampling and may involve amending previously approved field 

procedures.  Minor modifications to field activities, such as the collection of additional samples, will be 

initiated at the discretion of the FOL, subject to on-site approval by NIROP Fridley personnel.  Major 

modifications, such as the elimination of a sampling point or other situations that affect compliance with or 

achievement of DQOs, must be approved and documented.  Approval of the corrective action will be 

obtained by the Navy (in conjunction with USEPA Region 5).  The FOL is responsible for initiating 

modification requests for all deviations from the project plan documents, as applicable.  Documentation of 

all modification requests will be maintained with the on-site project planning documents and will be placed 

in the final evidence file. 

 

D3.2 LABORATORY CORRECTIVE ACTION 

In general, laboratory corrective actions are warranted whenever an out-of-control event or potential out-

of-control event is noted.  The specific corrective action taken depends on the specific analysis and the 

nature of the event.  Generally, the following occurrences alert laboratory personnel that corrective action 

may be necessary: 
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• QC data are outside established warning or control limits 

• Method blank analyses yield concentrations of target analytes above acceptable levels 

• Undesirable trends are detected in spike %Rs or in duplicate RPDs 

• There is an unexplained change in compound detection capability 

• Inquiries concerning data quality are received 

• Deficiencies are detected by laboratory QA staff during audits or from PE sample test results 

 

Any corrective action taken above the analyst level that cannot be performed immediately at the 

instrument will be documented.  Corrective actions typically are documented for out-of-control situations 

on a Nonconformity and Corrective Action Report form (Appendix A Section 15.0). 

 

Laboratory corrective actions must be documented and included as part of the Final Evidence File.  Major 

corrective actions that do not bring DQO-related nonconformances into conformance with project DQOs 

shall be identified to the Bay West PM and the TtNUS TOM who will advise all levels of project 

management, including the USEPA, in accordance with Section C2 of this QAPP. 

 

D3.3 CORRECTIVE ACTION DURING DATA VALIDATION AND DATA ASSESSMENT 

The need for corrective action may become apparent during data validation, interpretation, or 

presentation activities.  The performance of rework (i.e., resampling or reanalysis), the institution of a 

change in work procedures, or the provision of additional/refresher training are possible corrective actions 

relevant to data evaluation activities.  The TOM will be responsible for approving the implementation of a 

corrective action and ensuring that it is documented appropriately.  The USEPA will be directly notified of 

any corrective actions taken.  Analytical data may be qualified during data validation to alert data users to 

the potential that particular analysis results are potentially deficient relative to expected performance 

standards.  Such validation practices are described in Section D2.2.  When conducting data assessment 

for project decision making, a number of situation-dependent qualifications on data or decisions are 

possible.  The number of possible situations or conditions precludes enumeration of all possible 

corrective actions; however, the approach used to identify and impose such qualifications is described in 

Section D1.4 

 

D3.4 CORRECTIVE ACTION FOR ADMINISTRATIVE ACTIVITIES 

Findings identified through office procedures and file audits may also necessitate the performance of 

corrective actions.  Corrective actions involving file management and office procedures usually consist of 
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correction of an isolated nonconformance or the performance of activities necessary to conform to 

clarified guidance. 
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3.0 INTRODUCTION AND COMPANY QUALITY ASSURANCE POLICY 

Columbia Analytical Services, Inc. (US) is an employee-owned professional analytical services 
laboratory which performs chemical and microbiological analyses' on a wide variety of sample 
matrices, including drinking water, groundwater, surface water, wastewater, soil, sludge, sediment, 
tissue, industrial and hazardous waste, and other material. 

Quality Control and other QA activities. Policies and procedures are established in order to meet the 
quality objectives of clients, accrediting authorities, and certifying organizations. The Quality System is 
established to meet the requirements of the National Environmental Laboratory Accreditation 
Conference (NEIAC). 

CAS maintains control of analytical results by adhering to written standard operating procedures 
(SOPS) and by observing sample custody requirements. All analytical results are calculated and 
reported in units consistent with pr 
We recognize that quality assuranc the organization 
- individually, within each operatin 
CAS is a network of laboratories. I n  addition to the Kelso, WA facility, to which this manual is 
applicable, CAS also operates laboratories in California, Florida, New York, Arizona, and Texas. 

The information in this document has been organized according to the format described in €PA 
Requiremen& for Qualily Management Plans, EPA QWR-2, USEPA, 2001; and EPA Requiremen& for 
Quality Assurance Project Plans, EPA QAP-5; USEPA, 2001. 
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4.0 PROGRAM DESCRIPTION 

The purpose of the QA program a t  CAS is to ensure that our clients are provided with analytical data 
that is scientifically sound, legally defensible, and of known and documented quality. The concept of 
Quality Assurance can be extended, and is expressed in the mission statement of CAS: 

"The mission of Columbia Analytical Services, Inc., is to provide high quality, cost- 

people - in a way that encourages professional growth, personal development and 
company commitment." 

I n  support of this mission, our QA program addresses all aspects of laboratory operations, including 
laboratory organization and personnel, standard operating procedures, sample management, sample 
and quality control data, calibration practices, standards traceability data, equipment maintenance 
records, method proficiency data (such as method detection limit studies and control charts), 
document control/storage and staff 

4.1 Facilities and Equipment 

CAS features over 25,000 s administrative workspace. The 
laboratory has been designed and constructed to provide safeguards against cross- 
contamination of samples and is arranged according to work function, which enhances the 
efficiency of analytical operations. The ventilation system has been specially designed to meet 
the needs of the analyses performed in each work space. Also, CAS minimizes laboratory 
contamination sources by employing janitorial and maintenance staff to ensure that good 
housekeeping and facilities maintenance are performed. In addition, the segregated 
laboratory areas are designed for safe and efficient handling of a variety of sample types. 
These specialized areas (and access restrictions) include: 

Shipping and Receiving/Purchasing 
Sample Management Office, including controlled-access sample storage areas 
Inorganic/Metals Sample Preparation Laboratories (2) 
Inorganic/Metals "clean room" sample preparation laboratory 
ICP-AES Laboratory 
ICP-MS Laboratory 
AA Laboratory 
Water Chemistry & General Chemistry Laboratories 
Semi-volatile Organics Sample Preparation Laboratories (3) 
Gas Chromatography/High Performance Liquid Chromatography Laboratory 
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Gas Chromatography/Mass Spectrometry Laboratory 
Petroleum Hydrocarbon Laboratory 
Semi-volatile Organics Drinking Water Laboratory 
Volatile Organics Laboratory 
0 Separate sample preparation laboratory 

Microbiology Laboratory 
Laboratory Deionized Water System 
Laboratory Management, Client Service, Report Generation and Administration 
Data Archival, Data Review and support functions areas 

Access by semi-volatile sample preparation staff only after removing lab coat and 
solvent-contaminated gloves, etc. 

with state-of-the-art analytical and administrative support equipment. The equipment and 
instrumentation are appropriate for the procedures in use. Appendix C lists the major 
equipment, illustrating the laboratory's overall capabilities and depth. 

4.2 Technical Elements of the Quality Assurance Program 

The Quality Assurance Program provides a platform on which technical operations are based. 
The program provides la res, and policies by which the 
laboratory operates. The provals administered by external 
agencies are maintained. als and audit administration. I n  
addition, internal audits ar ce with policies and procedures. 
Standard Operating Procedures (SOPs) are maintained for technical and administrative 
functions. A document control system is used for SOPs, as well as laboratory notebooks, and 
this QA Manual. A list of QA Program documents is provided in Appendix A, 

Acceptable calibration procedures are defined in the SOP for each test procedure. Calibration 
procedures for other laboratory equipment (balances, thermometers, etc.) are also defined. 
Quality Control (QC) procedures are used to monitor the testing performed. Each analytical 
procedure has associated QC requirements to be achieved in order to demonstrate data 
quality. The use of method detection limit studies, control charting, and preventative 
maintenance procedures further ensure the quality of data produced. Proficiency Testing (PT) 
samples are used as an external means of monitoring the quality and proficiency of the 
laboratory. PT samples are obtained from qualified vendors and are performed on a regular 
basis. I n  addition to method proficiency, documentation of analyst training is performed to 
ensure proficiency and competency of laboratory analysts and technicians. Sample handling 
and custody procedures are defined in SOPs. Procedures are also in place to monitor the 
sample storage areas. The technical elements of the QA program are discussed in further 
detail in later sections of this QA manual. 
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4.3 Operational Assessments . 

There are a number of methods used to assess the laboratory and its daily operations. In 
addition to the routine quality control (QC) measurements to measure quality, the senior 
laboratory management examines a number of other indicators to assess the overall ability of 
the laboratory to successfully perform analyses for its clients. On-time performance, report 
quality, training, and Quality Assurance are a few of the items that are used to assess 
performance from an external perspective. A frequent, routine assessment must also be made 
of the laboratory’s facilities and resources in anticipation of accepting an additional or 
increased workload. 

- 

identify any project specific requirements that differ from the standard practices of the 
laboratory. Any requirements that cannot be met are noted and communicated to the client, 
as well as requesting the client to provide any project specific Quality Assurance Plans (QAPPs) 
if available. A weekly status meeting is also conducted with the laboratory staff by the Client 
Services Manager to inform the staff of the status of incoming work, future projects, or project 
requirements. 

4.4 Document Control 

Procedures for control and e described in the SOP for Document 
Control (ADM-DOC- ORL). SOP include distribution, tracking, 
filing, and copyrighting of CAS controlled documents. The requirements of the SOP apply to 
all standards preparation logbooks, instrument maintenance logbooks, run logbooks, standard 
operating procedures (SOPS), quality assurance manuals (QAMs), quality assurance project 
plans (QAPPs), Environmental Health & Safety (EHS) manuals, and other controlled CAS 
documents. 

Each controlled copy of a controlled document will be released only after a document control 
number is assigned and the recipient is recorded on a document distribution list. Filing and 
distribution is performed by the Quality Assurance Manager, or designee, and ensure that only 
the most current version of the document is distributed and in use. A document control 
number is assigned to logbooks. Completed logbooks that are no longer in use are archived in 
a master logbook file. 

CAS maintains a records system that ensures all laboratory records (including raw data, 
reports, and supporting records) are retained and available. The archiving system is described 
in the SOP for Data Archivhg (ADM-ARCH). 
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4.5 

4.6 

Subcontracting 

Analytical services are subcontracted when CAS/Kelso needs to balance workload or when the 
requested analyses are not performed by CAS/Kelso. Subcontracting is only done with the 
knowledge and approval of the client. Subcontracting to another CAS laboratory is preferred 
over external-laboratory subcontracting. Further, sub-contracting is done using capable and 
qualified laboratories. Established procedures are used to qualify external subcontract 
laboratories. These procedures are described in the SOP for Qualification of Subcontract 
Laboratories (ADM-SUBLAB). The Quality Assurance Director is responsible for qualifying and 
oversight of subcontract laboratories. 

Procurement 

personnel. The receiving staff labels the material with the date received. Expiration dates are 
assigned (by the laboratory user) as appropriate for the material. Storage conditions and 
expiration dates are specified in the analytical SOP. The procedures for purchasing and 
procurement are described in the SOP for Purchasing through C4S Purchashg Agent (SOP 
ADM-PUR). Also, refer to section 10.4 for a discussion of reference materials. 
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5.0 PROFESSIONAL CONDUCT AND ETHICAL PRACTICES 

One of the most important aspects of the success of CAS is the emphasis placed on the integrity of 
the data provided and services performed. To promote product quality, employees are required to 
comply with certain standards of conduct and ethical practices. The following examples of CAS policy 
are representative of these standards, and are not intended to be limiting or all-inclusive: 

writing and approved by senior management. 

Falsification of data in any form will not be tolerated. While much analytical data is subject to 
professional judgment and interpretation, outright falsification, whenever observed or 
discovered, will be documented, and appropriate remedies and punitive measures will be taken 
toward those individuals responsible. Employee discipline is progressive in its severity and 
each situation is handled individually in that the discipline is designed to fit the circumstances. 
Potential disciplinary actio written warning, a second written 
notice (more severe and warning), suspension without pay, 
demotion, or termination. 

It is the responsibility of all CAS employees to safeguard sensitive company and client 
information. The nature of our business and the well being of our company and of our clients 
is dependent upon protecting and maintaining proprietary company/client information. All 
information, data, and reports (except that in the public domain) collected or assembled on 
behalf of a client is treated as confidential. Information may not be given to third parties 
without the consent of the client. Unauthorized release of Confidential information about the 
company or its clients is taken seriously and is subject to formal disciplinary action. 

0 

All employees are required to sign and adhere to the requirements set forth in the CAS Conf/dent-/b/liz. 
and ConnictS of Interest Employee Agreement and the CAS Commitment to Excellence in Data Qualiiy 
Po lk -  All employees receive in-house ethics training and are periodically reminded of their data 
quality and ethical conduct responsibilities. 

CAS makes every attempt to ensure that employees are free from any commercial, financial, or other 
undue pressures that might affect their quality of work. Related policies are described in the CAS 
Employee Handbook. This includes the CAS Ombudsman Program, the CAS Open Door Policy, and 
the use of flexible work hours. Operational assessments are regularly made to ensure that project 
planning is performed and that adequate resources are available during anticipated periods of 
increased workloads (Section 4.3). Procedures for subcontracting work are established, and within 
the CAS laboratory network additional capacity is typically available for subcontracting, if necessary. 
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6.0 ORGANIZATION AND RESPONSIBILITIES 

The US/Kelso staff, consisting of approximately 110 employees, includes chemists, technicians and 
support personnel. They represent diverse educational backgrounds and experience, and provide the 
comprehensive skills that the laboratory requires. During seasonal workload increases, additional 
temporary employees may be hired to perform specific tasks. 

well as the resumes of these key personnel, can be found in Appendix B. 
0 The role of the Laboratory Director is to provide technical, operational, and administrative 

leadership through planning, allocation and management of personnel and equipment resources. 
The Laboratory Director provides leadership and support for the QA program and is responsible for 
overall laboratory efficiency and the financial performance of the Kelso facility. The Laboratory 
Director has the authority to stop work in response to quality problems. The Laboratory Director 
also provides resources for im m, reviews and approves this QA 
Manual, reviews and approves (SOPs), and provides support for 
business development by ident ets through continuing support of 
the management of existing clie 
The responsibility of the Quality Assurance Manager (QAM) is to oversee implementation of 
the quality program and to coordinate QA activities within the laboratory. The QAM works with 
laboratory production units to establish effective quality control and assessment plans. The QAN 
has the authority to stop work in response to quality problems. The QAM is responsible for 
maintaining the QA Manual and performing an annual review of it; reviewing and approving SOPs 
and coordinating the annual review of each SOP; maintaining QA records such as metrological 
records, archived logbooks, PT sample results, etc.; document control; conducting PT sample 
studies; approving nonconformity and corrective action reports; maintaining the laboratory’s 
certifications and approvals; performing internal QA audits; preparing QA activity reports; etc. 
The QAM reports directly to the Laboratory Director. The QAM also interacts with the CAS Quality 
Assurance Director. It is important to note that when evaluating data, the QAM does so in an 
objective manner and free of outside, or managerial, influence. 
The Oualitv Assurance Director is responsible for the overall QA program at all the US 
laboratories. The QA Director is responsible for performing an annual on-site audit at each US 
laboratory and preparing a written report; maintaining a data base of information about state 
certifications and accreditation programs; writing laboratory-wide SOPs; maintaining a data base 
of US-approved subcontract laboratories; providing assistance to the laboratory QA staff and 
laboratory managers; preparing a quarterly QA adivity report; etc. 
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> In  the case of absence of the Laboratory Director or QA Manager, deputies are assigned to act in 
that role. Default deputies for these positions are the Client Services Manager or Organics 
Department Manager (for the Laboratory Director) and the QA Director or Laboratory Director (for 
the QA manager). 

0 The Environmental Health and Safety Officer (EH&S) is responsible for the administration of 
the laboratory health and safety policies. This includes the formulation and implementation of 
safety policies, the supervision of new-employee safety training, the review of accidents, incidents 
and prevention plans, the monitoring of hazardous waste disposal and the conducting of 
departmental safety inspections. The EH&S officer is also designated as the Chemical Hygiene 
Officer. The EH&S Officer has a dotted-line reporting responsibility to CAS’ EH&S Director. 

0 

response to quality problems. 
0 The Project Chemist is a senior-level scientist assigned to each client to act as a technical liaison 

between the client and the laboratory. The project chemist is responsible for ensuring that the 
analyses performed by the laboratory meet all project, contract, and regulatory-specific 
requirements. This entails coo administrative staff to ensure 
that client-specific needs are CAS provides are properly 
executed and satisfy the requir 

The Analvtical Laboratorv is d ased upon specific disciplines. Each 
department is responsible for e ing a quality control program 
based upon the unique requirements within the department.. Each Department Manager and 
Supervisor has the responsibility to ensure that quality control functions are carried out as 
planned, and to guarantee the production of high quality data. Department managers and bench- 
level supervisors have the responsibility to monitor the day-to-day operations to ensure that 
productivity and data quality objectives are met. Each department manager has the authority to 
stop work in response to quality problems in their area. Analysts have the responsibility to carry 
out testing according to prescribed methods, SOPS, and quality control guidelines particular to the 
laboratory in which he/she is working. 
The Sample Management Office plays a key role in the laboratory QA program by maintaining 
documentation for all samples received by the laboratory, and by assisting in the archival of all 
laboratory results. The sample management office staff is also responsible for the proper disposal 
of samples after analysis. 
Information Technology (IT) staff are responsible for the administration of the Laboratory 
Information Management System (UMS) and other necessary support services. Other functions of 
the IT staff include laboratory network maintenance, IT systems development and 
implementation, education of analytical staff in the use of scientific software, Electronic Data 
Deliverable (EDD) generation, and data back-up, archival and integrity operations. 
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Table 6-1 
Summary of Technical Experience and Qualifications 

~~ 

Personnel Years of Project Role 

Jeff Christian, B.S. 26 Laboratory Director 

Experience 

I I 

Lee Wolf, B.S. I 19 I Quality Assurance Manager 

Jeff Coronado, B.S. 15 I Inorganics Department Manager 

Gas Chromatography and Petroleum I Hydrocarbons Department Manager Todd Poyfair, B.S. 13 
I I 

lnff Crinr 

Paul Gowan, B.A. 18 Technical Information Specialist 

Lawrence Jacoby, Ph.D. 32 
~~ I CAS Quality Assurance Director 

CAS Information Technology Director 
CAS Chief Quality Officer 

Gary Ward, M.S. 29 

Steve Vincent, B.S. 29 CAS President 
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7.0 INFORMATION MANAGEMENT 

The generation, compilation, reporting, and archiving of electronic data is a critical component of 
laboratory operations. I n  order to generate data of known and acceptable quality, the quality 
assurance systems and quality control practices for electronic data systems must be complete and 
comprehensive and in keeping with the overall quality assurance objectives of the organization. CAS 
management provides the tools and resources to implement electronic data systems and establishes 

CAS has defined practices for assuring the quality of the computer software used throughout 
all laboratory operations to generate, compile, report, and store electronic data. These 
practices are described in the CAS Software Quality Assurance Plan (SQAP). The purpose of 
the SQAP is to describe the policies and practices for the procurement, configuration 
management, development, validation and verification, data security, maintenance, and use of 
computer software. The policies and practices described in the plan apply to purchased 
computer software as well uter software. Key components of 
configuration management the software version that is in use 
in the laboratory. 

7.2 ITSupport' 

The local CAS Information Technology (IT) department is established to provide technical 
support for all computing systems. The IT department staff continually monitors the 
performance and output of operating systems. The IT department oversees routine system 
maintenance and data backups to ensure the integrity of all electronic data. A software 
inventory is maintained. Additional IT responsibilities are described in the SQAP. 

In addition to the local IT department, CAS corporate IT provides support for network-wide 
systems. CAS-Kelso also has personnel assigned to information management duties such as 
development and implementation of reporting systems; data acquisition, and Electronic Data 
Deliverable generation. 

7.3 Information Management Systems 

CAS has various systems in place to address specific data management needs. The CAS 
Laboratory Information Management System (UMS) is used to manage sample information 
and invoicing. Access is controlled by password. This is a Unix-based network system, 
operating in an Oracle@ database environment. This system is used to establish and define 
sample identification, analysis specifications, and provide a means of sample tracking. This 
system is used during sample login to generate the internal Service Request. The Service 
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Request provides a summary of client information, sample information, required analyses, 
work instructions, deliverable requirements and other necessary information provided on the 
chain of custody. The LIMS also is the basis for valuable sample tracking mechanisms used 
throughout the laboratory. Laboratory analysts generate worklists from the LIMS and the 
barcoding system used for internal chain of custody (Section 8)  interfaces with this system. 

Where possible, instrument data acquired locally is immediately moved to a server (Microsott 
Windows2000@ local area network) dedicated to this function. This provides a reliable, easily 
maintained, high-volume acquisition and storage system for electronic data files. With 
password entry, users may access the system from many available computer stations, 
improving efficiency and flexibility. Another server is dedicated to data reporting, EDD 

7.4 Backup and Security 

CAS laboratory data is either acquired directly to the centralized acquisition server or acquired 
locally and then transferred to the server. All data is eventually moved to the centralized data 
acquisition server for reporting and archiving. Differential backups are performed on all file 
server information once per day, Sunday through Thursday. Full backups are performed on 
Friday and Saturday nights n a locked media cabinet within a 
locked, temperature controll 

Access to sample informatio basis. Access is restricted to the 
person’s areas of responsibility. Passwords are required on all systems. No direct external, 
non-CAS access is allowed to any of our network systems. 

The external e-mail system and Internet access is established via a single gateway to 
discourage unauthorized entry. CAS uses a closed system for company e-mail. Files, such as 
electronic deliverables, are sent through the external e-mail system only via a trusted agent. 
The external messaging system operates through a single secure gateway. Email 
attachments sent in and out of the gateway are subject to a virus scan. Because the Internet 
is not regulated, we use a limited access approach to provide a firewall for added security. 
Virus screening is performed every week on all network systems. 
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8.0 SAMPLE MANAGEMENT 

8.1 Sampling and Sample Preservation 

The quality of analytical results is highly dependent upon the quality of the procedures used to 
collect, preserve and store samples. CAS recommends that clients follow sampling guidelines 

ines, 
sible 

Amount of sample taken 
Type of container used 

0 Type of sample preservation 
Sample storage time 
Proper custodial documentation 

CAS uses the sample preservation, container, and holding-time recommendations published in 
a number of documents. rence are: USEPA SW-846, Third 
Edition and Updates I, I1 amples, and USEPA 600/4-79-020, 
600/4-91-010, 600/4-82 600/R-94-111, and Supplements; 
and Standard Methods and Wastewater for water and 
wastewater samples. The complete citation for each of these references can be found in 
Section 18.0 of this document. The container, preservation and holding time information for 
these references is summarized in Table 8-1 for soil, water, and drinking water. The current 
EPA CLP Statement of Work should be referred to for container, preservation and holding time 
information for CLP procedures. Where allowed by the project sampling and analytical 
protocols (such as Puget Sound Protocols) the holding time for sediment, soil, and tissue 
samples may be extended for a defined period when stored frozen at  -20°C. 

CAS routinely provides sample containers with appropriate preservatives for our clients. The 
containers are purchased as precleaned to a level 1 status, and conform to the requirements 
for analytical samples established by the USEPA. Certificates of analysis for the sampling 
containers are available to clients if requested. Reagent water used for sampling blanks (trip 
blanks, etc.) and chemical preservation reagents are tested by the laboratory to ensure that 
they are free of interferences and documented. Our sample kits typically consist of foam-lined, 
precleaned shipping coolers, (cleaned inside and out with appropriate cleaner, rinsed 
thoroughly and air-dried), specially prepared and labeled sampte containers individually 
wrapped in protective material, (VOC vials are placed in a specially made, foam holder), chain- 
of-custody (COC) forms, and custody seals. Container labels and custody seals are provided 
for each container. Figure 8-1 shows the chain-of-custody form routinely used at  CAS and 
included with sample kits. For large sample container shipments, the containers may be 
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shipped in their original boxes. Such shipments will consist of several boxes of labeled sample 
containers and sufficient materials (bubble wrap, COC forms, custody seals, shipping coolers, 
etc.) to allow the sampling personnel to process the sample containers and return them to 
CAS. The proper preservative is added to the sample containers prior to shipment, unless 
otherwise instructed by the client. 

If any returning shipping cooler exhibits an odor or other abnormality after receipt and 
subsequent decontamination by laboratory personnel, a second, more vigorous 
decontamination process is employed. Containers exhibiting an odor or abnormality after the 
second decontamination process are promptly and properly discarded. CAS keeps client- 
specific shipping requirements on file and utilizes major transportation carriers to guarantee 

wrapped in protective'material and placed in a plastic bag (preferably Ziploc@) to avoid any 
possible cross-contamination of samples during shipping. The sample management office 
(SMO) follows formalized procedures for maintaining the chain of custody of the sample(s) 
(SOP for Cbain of Custody for Sample Jrander between Laboratories [SOP ADM-COC]), proper 
packaging and Shipment, specification of proper methodology, etc. Blue or gel ice is the only 
temperature preservative used by CAS, unless otherwise specified by the client or receiving 
laboratory. 

8.2 Sample Receipt and Han i 

Standard Operating Proce receiving of samples into the 
'laboratory. These procedures ensure that samples are received and properly logged into the 
laboratory, and that all associated documentation, including chain of custody forms, is 
complete and consistent with the samples received. Complete documentation of all sample 
storage is maintained in order to preserve the integrity of the samples. 

Once samples are delivered to the CAS sample management office (SMO), a Cooler Receipt 
and Preservation Check Form (CRF - See Figure 8-2 for an example) is used to assess the 
shipping cooler and its contents as received by the laboratory personnel. Verification of 
sample integrity includes the following activities: 

0 Assessment of custody seal presence/absence, location and signature; 
0 

0 

0 

0 

0 

0 

Temperature of sample containers upon receipt; 
Chain of custody documents properly used (entries in ink, signature present, etc.); 
Sample containers checked for integrity (broken, leaking, etc.); 
Sample is clearly marked and dated (bottle labels complete with required information); 
Appropriate containers (size, type) are received for the requested analyses; 
The minimum amount of sample material is provided for the analysis. 
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practices. All samples are characterized according to hazardous/non-hazardous waste criteria 
and are segregated accordingly. All hazardous waste samples are disposed of according to 
formal procedures outlined in the G4S Environmental Health and Safe@ Manual. All waste 
produced at the laboratory, including the laboratory’s own various hazardous waste streams, is 
treated in accordance with applicable local and Federal laws. Documentation is maintained for 
each sample from initial receipt through final disposal. This ensures that an accurate history 
of the sample from “cradle to grave” is generated. 

8.3 Sample Custody 

Sample custody transfer at the time of sample receipt is documented using chain-of-custody 
(COC) forms accompanying the samples. During sample receipt, it is also noted if custody 

CAS/Kelso. Access to the laboratory facility is limited by use of locked exterior doors with a 
coded entry, except for the reception area and sample receiving doors, which are manned 
during business hours and locked at all other times. I n  addition, the sample storage area 
within the laboratory is a controlled access area with locked doors with a coded entry. The 
CAS facility is equipped with an alarm system and CAS employs a private security firm to 
provide nighttime and weekend security. 

A barcoding system is use ustody. Each person removing or 
returning samples from/to ng analysis is required to document 
this custody transfer. Th sample container and provides an 
electronic record of the mple extracts and digestates the 
analyst documents custody of the sample extract or digestate by signing on the benchsheet, or 
custody record, that they have accepted custody. The procedures are described in the SOP for 
Sample Tracking and Internal Chain of Custody (SMO-SCOQ. 

8.4 Project Setup 

The analytical method(s) to be used for sample analysis are chosen based on the COC 
information and project requirements. Unless specified otherwise, the most recent versions of 
reference methods are used. LIMS codes are chosen to identify the analysis method used for 
analysis. The Project Chemist ensures that the correct methods are selected for analysis, 
deliverable requirements are identified, and due dates are specified on the UMS generated 
Service Request. To communicate and specify project-specific requirements, a Tier V form 
(Figure 8-3) is used and accompanies the service request form. 
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DETERMINATION MATRIXb 

Table 8-1 
Sample Preservation and Holding Times 

MAXIMUM 
CONTAINERc PRESERVATION HOLDING 

TIME 

Coliform, Colilert 
Coliform, Fecal and Total 
Fecal Streptococci 

W, DW P, Bottle or Bag Cool, 4OC, 0.008% Na2S203d 6-24 hours' 

W, DW PIG Cool, 4OC, 0.008°/~ Na2S203d 6-24 hourse 

W PIG Cool, 4"C, 0.008% Na2Sz03d 6-24 hourse 

Biochemical Oxygen 
IIBOD) 
Bromate 
Bromide 

Cool, 4OC 

W, DW PIG 50mg/L EDA, cool to 4OC 28 days 
W, DW P,G None Required 28 days 

I 48 hours I 

Cyanide, Total and Amenable to 
Chlorination 14 days Cool, 4"C, NaOH to pH>12, 

plus 0.6 g Ascorbic Acid P,G w, DW 

Cyanide, Weak Acid Dissociable 
Ferrous Iron 

W PIG Cool, 4OC, NaOH to pH >12 14 days 
W, DW G Amber Cool, 4OC 24 hours 

(Fluoride I W, DW I P,G I None Required I 28days I 
Hardness 
Hydroqen Ion (pH) 

W, DW PIG I HN03 to pH<2 I 6 months 
W, DW P,G None Rewired 24 hours 

Kjeldahl and Organic Nitrogen , 

Nitrate 
W PIG Cool, 4OC, HzS04 to pH<2 28 days 

W, DW P.G Cool, 4OC 48 hours 

Cool, 4OC ' I 48 hours I INitrite I W, DW I P,G I 

Nitrate 
Nitrate-Nitrite 

W, DW PIG Cool, 4OC 14 days 
W, DW P.G Cool. 4OC. H50a  to DH<2 28 davs 

LPerchlorate I W,DW I PIG I Protect from temp. extremes I 28 days I 
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Orthophosphate 

Oxygen, Dissolved (Probe) - 

Oxygen, Dissolved (Winkler) 

W, DW PIG Filter Immediately, Cool, 4OC 48 hours 
Analyze 

immediately W,DW 

W, DW Gt Bottle Tnn and Fix on Site and Store in Dark 8 hours 

None Required GI Bottle and 
Top 
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DETERMINATION 

Phenolics, Total 

MAXIMUM 
 MATRIX^ CONTAINER= PRESERVATION HOLDING 

TIME 
W G Onlv Cool, 4OC. H7S04 to pH<2 28 davs 

DETERMINATION 
MAXIMUM 

 MATRIX^ CONTAINER= PRESERVATION HOLDING 

IResidue. Settleable I w l  P.G I Cool. 4OC I 48 hours I 

Phosphorus, Elemental 
Phosphorus, Total 

TIME 
W G Only Cool, 4OC 48 hours 
W P,G Cool, 4OC, HzS04 to pH<2 28 days 

lspecific Conductance Cool, 4OC I 28days I 

Residue, Volatile 

Silica 

/Turbidity Cool, 4OC I 48 hours [ 

W PIG Cool, 4OC 7 days 

W P Onlv Cool. 4OC 28 davs 

I Metals I 
Metals, except CrVI and Mercury 

Chromium VI 

W, DW P,G HNO3 to pH<2 6 months 

Cool, 4OC 6 months S 

W P,G Cool, 4OC 24 hours , 

G, Teflon-Lined 
Cap 

Mercury W P,G HN03 to pH<2 28 days 

S P,G Cool, 4OC 28 days 

Oil and Grease, Hexane Extractable 
Material (EPA 1664) 
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I Gr Teflon-Lined I 
Cap 

Cool, 4OC, H2S04 to pH<2 I 28 days 

Organic Carbon, Total (TOC) 

Organic Halogens, Total (TOX) 

(AOX) 
Organic Halogens, Adsorbable 

w .  P,G Cool, 4OC, H2SO4 to pH<2 28 days 

28 days G, Teflon-Lined W 

Gr Teflon-Lined Cap Cool, 4OC, H N q  to pH<2 6 months 

Cool, 4OC, HzS04 to pH<2, 
Cap No headspace 
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Petroleum Hydrocarbons, Total 

! 

7 days until 

after extraction 
Gr Teflon-Lined Cool, 4OC, HCI or H2S04 to pH<2 extraction; 40 days 

G, Teflon-Lined 14 days until 

Cap 

Cap 

W 

Cool, 4OC extraction; 40 days 
after extraction 

Table 8-1 (continued) 
Sample Preservation and Holding Times 

ETERMINATION 

urgeable Halocarbons 

Jrgeable Aromatic Hydrocarbons 
(including BTEX and MTBE) 

PRESERVATION I 

I Cap I Minimize Headspace 
3 

No Residual Chlorine 
Present: HCI to pH<2, Cool, 

4OC, No Headspace 
Residual Chlorine Present: 
10% Na2S203, HCI to pH<2, 

G, Teflon-Lined 
Septum cap' 

No Headspace 
W 

Sodium Bisulfate Cool, 4OC 

G, Teflon-Lined 
Septum No 

Present: HCI to pH<2, Cool, 
4OC, No Headspace 

Residual Chlorine Present: 
10% Na2S203, HCI to pH<2, 

Cool 4OC 

Cool, 4"C, Minimize Headspace Teflon-Lined 
Cap S 

Encore, Freeze at -2OOC 
Methanol, Cool, 4OC 

S Method 5035 

Sodium Bisulfate Cool, 4OC 

I 

MAXIMUM 
HOLDING 

TIME 

14 days 

14 days 

14 days 

7 days 
48 hrs to prepare 
from Encore, 14 

days after 
preparation. 

48 hrs to prepare 
from Encore, 14 

days after 
preparation. 

14 days 

14 days 

7 days 
48 hrs to prepare 
from Encore, 14 

days after 
preparation. 

48 hrs to prepare 
from Encore, 14 

days after 
preparation. 
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Acrolein, Acrylonitrile, Acetonitrile 

EDB and DBCP 

~ 

G, Teflon-Lined 

G, Teflon-Lined 

Adjust pH to 4-5, Cool, 4OC, 

Cool, 4OC, 3 mg NaZSZ03, 

14 days 

28 days 

Septum Cap No Headspace 

Cap No Headspace 

W 

w,s 

Table 8-1 (continued) 
Sample Preservation and Holding Times 

MAXIMUM 
DETERMINATION  MATRIX^ CONTAINER= PRESERVATION HOLDING 

TIME 
I 

Organochlorine Pesticides and 
PCBs 

Nitroaromatics and Cyclic Ketones 

Polynuclear Aromatic Hydrocarbons 

Haloethers 

Chlorinated Hydrocarbons 

Organophosphorus Pesticides 

Store in Darkg 

extraction 
7 days until 
extraction;f 

Cap 40 days after 
extraction 

7 days until 
G, Teflon-Lined Cool, 4oc, extraction! 

Cap Store in Darkg 40 days after 
extraction 

7 days until 
W,S G, Teflon-Lined Cool, 4oc, extraction;f 

Cap Store in Darkg 40 days after 
extraction 

7 days until 
extraction;f 

40 days after 
extraction 

7 days until 
extraction;f w,s 
extraction 

W,S G, Teflon-Lined Cool, 4oe 7 days until 

Cool, 4OC G, Teflon-Lined w,s 

W,S 

Cool, 40e  
G, Teflon-Lined 

Cap w,s 

Cool, 4 o e  40 days after 
G, Teflon-Lined 

Cap 
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w,s Nitrogen- and Phosphorus- 
Containing Pesticides 

Cap extraction;' 
40 days after 

extraction 
7 days until 

Cool, 4oe  extraction;f 
Cap 40 days after 

extraction 

GI Teflon-Lined 

DETERMINATION I 

Chlorinated Pesticides 

Diquat and Paraquat 

Endothall 

Chlorinated Phenolics I 

I ti IUI I-LII IFU Lay I after extraction- 
r A....C...- 50 mg/L NaS, HCI to pHc 2; I 14 davs until 

TL. IvI I 
DW 

I after extraction 1 
C A m h a r  

TL .._.. _...__ .,-,., 

Dw Teflon-Lined Cap 

DW 
after extraction 

G, Amber, 7 days until 
Cool, 4OC extraction; 14 days 

after extraction 
+nn --tm LL c n 

/Resin and Fatty Acids 

UI MlllUCl , 
eflnn-1 in& r s n l  

MAXIMUM 
HOLDING  MATRIX^ CONTAINER= PRESERVATION 

Cool, 4OC lextraction; 30 days1 

extraction; 30 days 

NaOH to pH 210, Cool, 4O@ 

DW 

DW 

Carbamates; Carbamoyloximes 
ROC C-I * C-MI doc 

G, Amber, 100 mg/L NH4CI, 14 days until 

c A - h m w  50 mg/L NaS, HCI to pHs 2; 14 days until 

Cool, 4OC extraction; 7 days 
after extraction Teflon-Lined Cap 

TI 

I ..W.U.., U"",, I b I 

C A m h o r  I If Res.CI, 2mg/4omL NaS; I 14 days until 
Chlorianted Herbicides DW - u, _I I,"&, , 

aflr\n_l inmrl  r-... I Cool, <6OC lextraction; 21 d a d  

I D\i lGl y phosate 

Haloacetic Acids 

Semivolatile Organics 

14 days I iuu r r i y l ~  iva2s2u3, 
Cool, 4OC I G, Amber, ' ITeflon-Lined Cap 

u, niiiuci , 
3flnn-l i n 4  can1 Cool, 4OC lextraction; 30 days1 

I I I after extraction I -v I L. .". . _.I .LU 

Qq-2005-RI 4.DOC 
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DETERMINATION 

Table 8-1 (continued) 
Sample Preservation and Holding Times 

Metals, except Mercury I 
Volatile Organics 

lSemivolatite Organics 

Organochlorine Pesticides I 
Chlorinated Herbicides 

a See Section 18.0 for sources 01 

I 
I 

I 
I 

Sample: Cool, 4OC 
TCLP extract: HN03 to pH<2 

G, Teflon-Lined Sample: Cool, 4OC 
TCLP extract: Cool, 4OC 

Sample: Cool, 4OC HW G, Teflon-Lined 
Cap TCLP extract: Cool, 4°C 

tolding time information. 

I MAXIMUM 
~ HOLDING 

after extraction 

extraction; 
180 days after 

14 days until 
extraction; 14 days 

after extraction 

14 days until TCLP 
ext'n; 

7 days until 
extraction; 40 days 

ext'n; 
7 days until 

extraction; 40 days 
after extraction I 

14 days until TCLP 
ext'n; 

7 days until 
extraction; 40 days 

b 
c P = Polyethylene; G = Glass / 

d For chlorinated water samdes 

DW = Drinking Water, W = Water; S = Soil or Sediment; HW = Hazardous Waste 

e 
source to the laboratory. 

The recommended maximum holding time is variable, and is dependent upon the geographical proximity of sample 

f 
g 

Fourteen days until extraction for soil, sediment, and sludge samples. 
I f  the water sample contains residual chlorine, 10% sodium thiosulfate is used to dechlorinate. 
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Figure 8-2 

Y N  
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Figure 8-3 
Tier V Form 

Pmject Chemist : 

Senrtca Request : 

Ctint : 

Project Name : 
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9.0 ANALYTICAL PROCEDURES 

CAS employs methods and analytical procedures from a variety of sources. The primary method 
references are: USEPA SW-846, Third Edition and Updates I, 11, IIA, IIB, I11 for hazardous waste 
samples, and USEPA 600/4-79-020, 600/4-91-010, 600/4-82-057, 600/R-93/100, 600/4-88-039, 
600/R-94-111, and Supplements; and Standard Methods for the Examination of Water and 
Wastewater for water and wastewater samples. The complete citation for each of these references 
can be found in Section 18.0 of this document. Other published procedures, such as state-specific 

CAS maintains SOPs for use in both technical and administrative functions. SOPs are written 
following the format and content requirements described in the SUP for Preparation of 
Standard Uperathg Procedures (SOP No. ADM-SOP). Each SOP is reviewed and approved by a 
minimum of two managers (the Laboratory Director and/or Department Manager and the 
Quality Assurance Manager). All SOPs undergo a documented annual review to make sure 
current practices are desc s a comprehensive list of current 
SOPs. The document cont ost currently prepared version of 
an SOP is being used. standards preparation log books, 
maintenance logbooks, et e procedures for document control 
are described in the SUP RL). In addition to SOPs, each 
laboratory department maintains a current file, accessible to all laboratory staff, of the current 
methodology used to perform analyses. Laboratory notebook entries are standardized 
following the guidelines in the Making Entries into Logbooks and onto Benchsheets SOP (ADM- 
DATANTRY). Entries made into laboratory notebooks are reviewed and approved by the 
appropriate supervisor at a regular interval. 

Deviation from Standard Operating Procedures 9.2 

When a customer requests a modification to an SOP (such as a change in reporting limit, 
addition or deletion of target analyte(s), etc.), the project chemist handling that project must 
discuss the proposed deviation with the department manager in charge of the analysis and 
obtain their approval to accept the project. The project chemist is responsible for 
documenting the approved or allowed deviation from the standard operating procedure by 
placing a detailed description of the deviation attached to the quotation or in the project file 
and also providing an appropriate comment on the service request when the samples are 
received. 

For circumstances when a deviation or departure from company policies or procedures 
involving any non-technical function is found necessary, approval must be obtained from the 
appropriate supervisor, manager, the laboratory director, or other level of authority. Frequent 
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departure from policy is not encouraged. However, if frequent departure from any policy is 
noted, the laboratory director will address the possible need for a change in policy. 

9.3 Modified Procedures 

CAS strives to perform published methods as described in the referenced documents. I f  there 
is a material deviation from the published method, the method is cited as a ”Modified” method 
in the analytical report. Modifications to the published methods are listed in the standard 
operating procedure. Standard operating procedures are available to analysts and are also 
available to our clients for review, especially those for ”Modified” methods. Client approval is 
obtained for the use of “Modified” methods prior to the performance of the analysis. 

has 
adopted for the analytical batch is listed below. The overriding principle for describing an 
analytical batch is that all the samples in a batch, both field sa.mples and quality control 
samples, are to be handled exactly the same way, and all of the data from each analysis is to 
be manipulated in exactly the same manner. 

The minimum requirements of an analytical batch are: 

1) The number of (field 

2) All (field) samples in 

3) The QC samples to b 

a) Method Blank (a.k.a. Laboratory Reagent Blank) 
Function: Determination of laboratory contamination. 

b) Laboratory Control Sample (a.k.a. Laboratory Fortified Blank) 
Function: Assessment of method performance 

c) Matrix Spiked (field) Sample (a.k.a. Laboratory Fortified Sample Matrix) 
Function: Assessment of matrix problems 

NOTE: A sample identified as a field blank, an equipment blank, or a trip 
blank is not to be matrix spiked. 

d) Duplicate Matrix Spiked (field) Sample or Duplicate (field) Sample (a.k.a. Laboratory 
Duplicate) 

Function: Assessment of batch precision 

blank is not: to be duplicated. 
NOTE: A sample identified as a field blank, an equipment blank, or a trip 
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4) A single lot of reagents is used to process the batch of samples. 

5) Each operation within the analysis is performed by a single analyst, technician, chemist, 
or by a team of analysts/technicians/chemists. 

6) The time frame is not to exceed a 24-hour period. ”Open batches” extending over more 
than one 24 hour period are not allowed. 

7) (Field) samples are assigned to batches commencing at the time that sample processing 
For example: for analysis of metals, sample processinq b i n s  when the begins. 

that defines a batch (digestion, extraction, etc.), the QC samples in the batch do not 
require analysis each time a field sample within the preparation batch is analyzed 
(multiple instrument sequences to analyze all field samples in the batch need not include 
re-analyses of the QC samples). 

9) The batch is is to be assigned a unique identification number that can be used to 
correlate the QC Sam 

10) Batch QC refers to th 

11) Specific project, prog nts may be exceptions. If project, 
program, or method SOP requirements are more stringent than these laboratory 
minimum requirements, then the project, program, or method SOP requirements will take 
precedence. However, if the project, program, or method SOP requirements are less 
stringent than these laboratory minimum requirements, these laboratory minimum 
requirements will take precedence. 

in a batch of (field) samples. 

QAM-2005-RI 4.DOC 
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10.0 CALIBRATION PROCEDURES AND FREQUENCY 

All equipment and instruments used at CAS are operated, maintained and calibrated according to the 
manufacturer's guidelines and recommendations, as well as to criteria set forth in the applicable analytical 
methodology. Operation and calibration are performed by personnel who have been properly trained in 
these procedures. Documentation of calibration information is maintained in appropriate reference files. 
Brief descriptions of the calibration procedures for our major laboratory equipmen) and instruments are 

own 
The 

equipment is placed back in service only after verifying by calibration that the equipment performs 
satisfactorily. An evaluation of the effect of this defect on previous calibrations or tests is made and 
documented appropriately. 

Calibration verification is performed according to in the applicable analytical methodology. Calibration 
verification procedures and criteria are listed in laboratory Standard Operating Procedures. Documentation 
of calibration verification is maintained in appropriate reference files. For NEIAP accredited methods, the 
concentration of calibration verificati calibration range periodically. 

10.1 Temperature Control Dev 

Temperatures are monitored and recorded for all of the temperature-regulating support 
equipment such as sample refrigerators, freezers, and standards refrigerators. Bound record 
books are kept which contain daily-recorded temperatures, identification and location of 
equipment, acceptance criteria and the initials of the technician who performed the checks. 
The procedure for performing these measurements is provided in the SOP for Support 
EquNment Monitoring and Cafibratlbn (SOP ADM-SEMCJ The SOP also includes the use of 
acceptance criteria and correction factors. 

Where the operating temperature is specified as a test condition (such as ovens, incubators, 
evaporators) the temperature is recorded on the raw data. All thermometers are identified 
according to serial number, and the calibration of these thermometers is checked annualty 
against a National Institute of Standards and Technology (NIST) certified thermometer. The 
NIST thermometer is recertified by a professional metrology organization on an annual basis. 

10.2 Analytical Balances 

Analytical balances are serviced on a semi-annual basis by a professional metrology 
organization. New certificates of calibration for each balance are issued to the laboratory on a 
semi-annual basis. The calibration of each analytical balance is checked daily with three class 
S or S-1 weights, which assess the accuracy of the balance at  low, mid-level and high levels 
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within the working range. The weights are recertified using NIST traceable standards by a 
professional metrology organization on an annual basis. 

As needed, the balances are recalibrated using the manufacturers recommended operating 
procedures. Bound record books are kept which contain the recorded measurements, 
identification and location of equipment, acceptance criteria and the initials of the technician 
who performed the checks. The procedure for performing these measurements and use of 
acceptance criteria is described in the SOP ADM-SEMC. 

10.3 Water Purification System 

The water purification system is designed to produce deionized water of 18 megohms 

monitored by a light on the unit. The status of the deionizers is also checked (resistivity 
reading and light status) and recorded daily in a bound record book. Activated carbon filters 
are also in series with the demineralizers to produce "organic-free" water. Conductivity is 
checked a t  a point downstream of the purification system at  a spigot in one of the 
laboratories. This information is also recorded each week day. 

10.4 Source and Preparation of Standard Reference Materials 

All analytical measurements ed using materials and/or processes 
that are traceable to a r ogy equipment (analytical balances, 
thermometers, etc.) is calibr traceable to the National Institute 
of Standards and Technology (NIST). These primary reference materials are themselves 
recertified on an annual basis. All sampling containers provided to the client by the laboratory 
are purchased as precleaned (Level 1) containers, with certificates of analysis available for 
each bottle type. This information is provided to the client when requested. 

Consumable reference materials routinely purchased by the laboratories (e.g., analytical 
standards) are purchased from nationally recognized, reputable vendors. All vendors have 
fulfilled the requirements for IS0 9001 certification and/or are accredited by A 2 M .  CAS relies 
on a primary vendor for the majority of its analytical supplies. Consumable primary stock 
standards are obtained from certified commercial sources or from sources referenced in a specific 
method. Supelco, Ultra Scientific, AccuStandard, Chem Services, Inc., Aldrich Chemical Co., Baker, 
Spex, etc. are examples of the vendors used. Reference material information is recorded in the 
appropriate logbook(s) and materials are stored under conditions that provide maximum 
protection against deterioration and contamination. The logbook entry includes such information 
as an assigned logbook identification code, the source of the material (i.e. vendor identification), 
solvent (if applicable) and concentration of analyte(s), reference to the certificate of analysis and 
an assigned expiration date. The date that the standard is received in the laboratory is marked on 
the container. When the reference material is used for the first time, the date of usage and the 
initials of the analyst are also recorded on the container. 
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Stock solutions and calibration standard solutions are prepared fresh as often as necessary 
according to their stability. All standard solutions are properly labeled as to analyte concentration, 
solvent, date, preparer, and expiration date; these entries are also recorded in the appropriate 
notebook(s) following the SOP for Making Entcki into Logbooks and onto Benchsheeb (SOP No. 
ADM-DATANTRY). Prior to sample analysis, all calibration reference materials are verified with 
a second, independent source of the material (see section 11.3.5). 

10.5 Inductively Coupled Plasma-Atomic Emission Spectrograph (ICP-AES) 

Each emission line on the ICP is calibrated daily against a blank and against standards. 
Analyses of calibration standards, initial and continuing calibration verification standards, and 
inter-element interference check samples are carried out as specified in the EPA CLP 

10. 

Each element of interest is calibrated for using a blank and a single standard. Prior to 
calibration, a short-term stability check is performed on the system. Following calibration, an 
independent check standard is analyzed, and a continuing calibration verification standard 
(CCV) is analyzed with every ten samples. 

10.7 Atomic Absorption Spectrophotometers (AAS) 

These instruments are cal of four standards and a blank. 
Calibration is validated usin rified at a minimum frequency of 
once every ten samples. t be "dropped" from the resulting 
calibration curve. 

10.8 GC/MS Systems 

All GC/MS instruments are calibrated at a minimum of five different concentration levels for 
the analytes of interest (unless specified otherwise) using procedures outlined in Standard 
Operating Procedures and/or appropriate USEPA method citations. All reference materials 
used for this function are vendor-certified standards. Calibration verification is performed at 
method-specified intervals following the procedures in the SOP and reference method. 
Compounds selected as system performance check compounds (SPCCs) must show a method- 
specified response factor in order for the calibration to be considered valid. Calibration check 
compounds (CCCs) must also meet method specifications for percent difference from the 
multipoint calibration. For isotope dilution procedures, the internal standard response(s) and 
labeled compound recovery must meet method criteria. Method-specific instrument tuning is 
regularly checked using bromofluorobenzene (BFB) for volatile organic chemical (VOC) 
analysis, or decafluorotriphenylphosphine (DFTPP) for semi-volatile analysis. Mass spectral 
peaks for the tuning compounds must conform both in mass numbers and in relative intensity 
criteria before analyses can proceed. Calibration policies for organics chormatographic 
analyses are described in the SOP for Calibration of Instrumen& for Organics Chromatographic 
Analyses (SOP SOC-CALI. 

QAb-2005-RI 4.DOC 
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10.9 Gas Chromatographs and High Performance Liquid Chromatographs 

Calibration and standardization follow SOP guidelines and/or appropriate USEPA method 
citations. All GC and HPLC instruments are calibrated at a minimum of five different 
concentration levels for the analytes of interest (unless specified otherwise). The lowest 
standard is equivalent to the method reporting limit; additional standards define the working 
range of the GC or LC detector. Results are used to establish response factors (or calibration 
curves) and retention-time windows for each analyte. Calibration is verified at a minimum 
frequency of once every ten samples, unless otherwise specified by the reference method. 
SOP for Calibration of Instruments for Organics Chromatographic Analyses (SOP SOC-OIL). 

10.10 UV-Visible SDectroDhotometer (manual colorimetric analvsesl . I I  

before analysis can proceed. Independent calibration verification standards (ICVs) are 
analyzed with each batch of samples. Continuing calibration is verified at a minimum 
frequency of once every ten samples. Typical UV-Visible spectrophotometric methods at CAS 
include total phenolics, phosphates, surfactants and tannin-lignin. 

10.11 Flow Injection Analyzer (automated colorimetric analysis) 

A minimum of three stand librate the instrument for cyanide 
analysis. A blank and (mini d to calibrate the instrument for all 
other automated chemistrie nnot be "dropped" from the resulting 
calibration curve. Standard sed to evaluate the calibration curve 
prior to sample analysis. 

10.12 Ion Chromatographs 

Calibration of the ion chromatograph (IC) involves generating a 5-point calibration curve. 
Initial calibration points cannot be 'dropped" from the resulting calibration curve. A 
correlation coefficient of 2 0.995 for the curve is required before analysis can proceed. 
Quality Control (QC) samples that are routinely analyzed include blanks and laboratory control 
samples. The target analytes typically determined by the I C  include nitrate, nitrite, chloride, 
fluoride, sulfate and bromide. Calibration verification is performed at method-specified 
intervals following the procedures in the SOP and reference method. 

10.13 Turbidimeter 

Calibration of the turbidimeter requires analysis of three Nephelometric Turbidity Unit (NTU) 
formazin standards. Quality Control samples that are routinely analyzed include blanks, 
Analytical Products Group@ QC samples (or equivalent) and duplicates. 

QAM-2005-RI 4.DOC 
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10.14 Ion-selective electrode 

Two standards are used to calibrate the electrodes before analysis. The slope of the curve 
must be within acceptance limits before analysis can proceed. Quality Control samples that are 
routinely analyzed include blanks, LCSs and duplicates. 

10.15 Pipets 

The calibration of pipets and autopipettors used to make critical-volume measurements is 
verified following the SOP for Checking P@et Calibration, Both accuracy and precision 
verifications are performed, at intervals applicable to the pipet and use. The results of all 
calibration verifications are recorded in bound logbooks. 

10. 

ents 
is performed following manufactureis recommendaths and applicable SOPS. 
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11.0 QUALITY CONTROL 

A primary focus of Columbia Analytical Services Quality Assurance (QA) Program is to ensure the 
accuracy, precision and comparability of all analytical results. Prior to using a procedure for the analysis 
of field samples, acceptable method performance is established by performing demonstration of capability 
analyses and performance characteristics are established by performing method detection limit studies 
and assessing accuracy and precision according to the reference method. CAS has established Quality 

11.1 Quality Control Objectives 

11.1.2 Demonstration of Capability - Where required by mandatory test method, 
regulation, or accreditation protocols, a demonstration of capability (DOC) is made prior to 
using any test method. This demonstration is made following regulatory, accreditation, or 
method specified procedures. I n  general, this demonstration does not test the performance of 
the method in real world sa rt matrix free of target analytes 
and interferences. 

A quality control reference ple is obtained. The analyte(s) is 
(are) diluted in a volume of clean matrix (for analytes which do not lend themselves to spiking, 
e.g., TSS, the demonstration of capability may be performed using quality control samples). 
Where specified, the method-required concentration levels are used. Four aliquots are 
prepared and analyzed according to the test procedure. The mean recovery and standard 
deviations are calculated and compared to the corresponding acceptance criteria for precision 
and accuracy in the test method or laboratory-generated acceptance criteria (if there are not 
established mandatory criteria). All parameters must meet the acceptance criteria. Where 
spike levels are not specified, actual Laboratory Control Sample results or MDL study results 
may be used to meet this requirement, provided acceptance criteria is met. 

11.1.3 Accuracy - Accuracy is a measure of the closeness of an individual measurement (or 
an average of multiple measurements) to the true or expected value. Accuracy is determined 
by calculating the mean value of results from ongoing analyses of laboratory-fortified blanks, 
standard reference materials, and standard solutions. In addition, laboratory-fortified (i.e. 
matrix-spiked) samples are also measured; this indicates the accuracy or bias in the actual 
sample matrix. Accuracy is expressed as percent recovery (O/O REC.) of the measured value, 
relative to the true or expected value. If a measurement process produces results whose 
mean is not the true or expected value, the process is said to be biased. Bias is the systematic 
error either inherent in a method of analysis (e.g., extraction efficiencies) or caused by an 
artifact of the measurement system (e.g., contamination). CAS utilizes several quality control 

QAM-2005-RI 4.DOC 
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measures to eliminate analytical bias, including systematic analysis of method blanks, 
laboratory control samples and independent calibration verification standards. Because bias 
can be positive or negative, and because several types of bias can occur simultaneously, only 
the net, or total, bias can be evaluated in a measurement 

11.1.4 Precision - Precision is the ability of an analytical method or instrument to reproduce 
its own measurement. It is a measure of the variability, or random error, in sampling, sample 
handling and in laboratory analysis. The American Society of Testing and Materials (ASTM) 
recognizes two levels of precision: repeatability - the random error associated with 
measurements made by a single test operator on identical aliquots of test material in a given 
laboratory, with the same apparatus, under constant operating conditions, and reproducibility - 

precision is determined from the variance observed in the analysis of standard solutions or 
laboratory control samples from multiple analytical batches. 

11.1.5 Control Limits - The acceptance limits for accuracy and precision originate from two 
different sources: For analyses having enough QC data, control limits are calculated at  the 
99% confidence limits. F 
prescriptive, control limits 
method does not have co 
default or reasonable valu 
the data by the Quality As 
criteria and data is assessed using the new values. 

a, or where the method is 
ch the procedure is based. I f  the 

its are assigned method- 
periodically. After review of 
e criteria replace the previous 

These control limits are updated when new statistical limits are generated for the appropriate 
surrogate, laboratory control sample, and matrix spike compounds (typically once a year) or 
when method prescribed limits change. The current acceptance limits for accuracy and 
precision are available from the labaoratory and on the accompanying CD-ROM. For 
inorganics, the precision limit values listed are for laboratory duplicates. For organics, the 
precision limit values listed are for duplicate laboratory control samples or duplicate matrix 
spike analyses. 

11.1.6 Representativeness - Representativeness is the degree to which the field sample 
represents the overall sample site or material. This can be extended to the sample itself, in 
that representativeness is the degree to which the subsample that is analyzed represents the 
entire field sample submitted for analysis. CAS has sample handling procedures to ensure that 
the sample used for analysis is representative of the entire sample. These include the SOP for 
Sample Preparation, Compositing, and Subsampling, the SOP for Sokd Sample Preparation, 
and the SOP for Tissue Sample Preparation. Further, analytical SOPS specify appropriate 
sample handling and sample sizes to further ensure the sample aliquot that is analyzed is 
representative in entire sample. 
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11.2 

11.1.7 Completeness - Completeness is a measure of the amount of valid data that is 
obtained, compared to the amount that is expected. For the purposes of this plan, 
completeness is calculated by dividing the number of samples having valid data by the total 
number of samples in the project, expressed as a percentage. The CAS objective for 
completeness is 100%. 

11.1.8 Comparability - Comparability expresses the confidence with which one data set can 
be compared to another. To ensure comparability, standard operating procedures are used for 
the preservation, handling, and analysis of all samples. Data is reported in units specified by 
the customer. 

Method Detection Limits and Method Reportins Limits 

procedure in 40 CFR Part 136, Appendix B. The Method Reporting Limik (MRLs) used at CAS are 
the routinely reported lower limits of quantitation. These MRLs are the levels to which CAS 
routinely reports results in order to minimize false positive or false negative results. The MRLs 
take into account day-to-day fluctuations in instrument sensitivity as well as other factors. 
Analyses are calibrated to the MRL, or lower. The MRL is typically two to ten times the MDL. 
Current laboratory MDLs and MRLs are available from the laboratory. 

11.3 Quality Control Procedur 

The specific types, frequenc ontrol sample analysis are described 
in detail in method-specific res and listed below. These sample 
types and frequencies have been adopted for each method and a definition of each type of QC 
sample is provided below. I n  addition, a number of other quality control processes that may 
impact analytical results are also described below. 

11.3.1 Method Blank (a.k.a. Laboratory Reagent Blank) 

The method blank is either analyte-free water or analyte-free soil (when available), 
subjected to the entire analytical process. When analyte-free soil is not available, 
anhydrous sodium sulfate, organic-free sand, or an acceptable substitute may be used 
instead. The method blank is analyzed to demonstrate that the analytical system itself is 
not contaminated with the analyte(s) being measured. The method blank results should 
be below the Method Reporting Limit (MRL) or, if required for DoD projects, below half of 
the MRL for the analyte(s) being tested. Otherwise, corrective action must be taken. A 
method blank is included with the analysis of every sample preparation batch, every 20 
samples, or as stated in the method, whichever is more frequent. 

11.3.2Calibration Blanks 

For some methods, calibration blanks are prepared along with calibration standards in 
order to create a calibration curve. Calibration blanks are free of the analyte of interest 
and, where applicable, provide the zero point of the calibration curve. 
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11.3.3Continuing Calibration Blanks 

Continuing calibration blanks (CCBs) are solutions of either analyte-free water, reagent, 
or solvent that are analyzed in order to verify the system is contamination-free when 
CCV standards are analyzed. The frequency of CCB analysis is either once every ten 
samples or as indicated in the method, whichever is greater. 

11.3.4Calibration Standards 

Calibration standards are solutions of known concentration prepared from primary 
standard solutions that are, in turn, prepared from stock standard materials. Calibration 
standards are used to calibrate the instrument response with respect to analvte 

Initial (or independent) calibration verification standards (ICVs) are standards that are 
analyzed afiercalibration with newly prepared standard(s) but prur to sample analysis, in 
order to verify the validity and accuracy of the standards used in the calibration. Once it is 
determined that there is no reference material defect or systematic error in preparation of 
the calibration standard(s), standards are considered valid and may be used for 
subsequent calibrations and quantitative determinations (as expiration dates and methods 
allow). The ICV aterials obtained from a source 
independent of that standards ("second-source"). ICVs 
are also analyzed in 

11.3.6Continuing Calibration Verification Standards 

Continuing calibration verification standards (CCVs) are midrange standards that are 
analyzed in order to verify that the calibration of the analytical system is still 
acceptable. The frequency of CCV analysis is either once every ten samples, or as 
indicated in the method. 

11.3.7 Internal Standards 

Internal standards are known amounts of specific compounds that are added to each 
sample following sample preparation or extraction. Internal standards are generally 
used for GC/MS and ICP-MS procedures to correct sample results that have been 
affected by changes in instrument conditions or changes caused by certain matrix 
effects. The requirements for evaluation of internal standards are specified in each 
method and SOP. 

11.3.8Surrogates 

Surrogates are organic compounds which are similar in chemical composition and 
chromatographic behavior to the analytes of interest, but which are not normally found 
in environmental samples. Depending on the analytical method, one or more of these 
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compounds is added to method blanks, calibration and check standards, and samples 
(including duplicates, matrix spike samples, duplicate matrix spike samples and 
laboratory control samples) prior to extraction and analysis in order to monitor the 
method performance on each sample. The percent recovery is calculated for each 
surrogate, and the recovery is a measurement of the overall method performance. 

11.3.9 Laboratory Control Samples (a.k.a. Laboratory Fortified Blanks) 

The laboratory control sample (LCS) is an aliquot of analyte-free water or analyte-free soil 
(or anhydrous sodium sulfate or equivalent) to which known amounts of the method 
analyte(s) is(are) added. A reference material of known matrix type, containing certified 

Comparison of batch-to-batch LCS analyses enables the laboratory to evaluate batch-to- 
batch precision and accuracy. Acceptance criteria for LCS analyses are obtained through 
the use of control charts. An LCS is prepared and analyzed at a minimum frequency of 
one LCS per 20 samples, with every analytical batch or as stated in the method, whichever 
is more frequent. 

11.3.10 Matrix Spikes (a.k.a. Laboratory Fortified Sample Matrix) 

Matrix spiked samp 
analyte (or analyte 
the same analytical 

hich a known amount of the target 
are then prepared and analyzed in 

me manner as are routine samples. 
The stock solutions used for spiking the sample(s) are purchased and prepared 
independently of calibration standards. The spike recovery measures the effects of 
interferences caused by the sample matrix and reflects the accuracy of the method for 
the particular matrix in question. Spike recoveries are calculated as follows: 

Recovery (%) = (S - A) x I00 + T 

Where:S = The observed concentration of analyte in the spiked sample, 
A = The analyte concentration in the original sample, and 
T = The theoretical concentration of analyte added to the spiked 

sample . 
For the appropriate methods, matrix spiked samples are prepared and analyzed at a 
minimum frequency of one spiked sample (and one duplicate spiked sample, if 
appropriate) per twenty samples. 

' 
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11.3.11 Laboratory Duplicates and Duplicate Matrix Spikes 

Duplicates are additional replicates of samples that are subjected to the same preparation 
and analytical scheme as the original sample. Depending on the method of analysis, 
either a duplicate analysis (and/or a matrix spiked sample) or a matrix spiked sample and 
duplicate matrix spiked sample (MS/DMS) are analyzed. The relative percent difference 
between duplicate analyses or between an MS and DMS is a measure of the precision for a 
given method and analytical batch. The relative percent difference (RPD) for these 
analyses is calculated as follows: 

! 

Relative Percent Difference (RPD) = (22 - S2) x I00 + Saw 

and 
atrix 

Save= The average of observed analyte concentrations in 
the sample and its duplicate, or in the matrix spike and its 
duplicate matrix spike. 

Depending on the method of analysis, either duplicates (and/or matrix spikes) or MS/DMS 
analyses are performed at a minimum frequency of one set per 20 samples. I f  an 
insufficient quantity a laboratory duplicate or duplicate 

11.3.12 Interference Ch 

i 

matrix spikes, dupli yzd. 

An interference check sample (ICS) is a solution containing both interfering and analyte 
elements of known concentration that can be analyzed to verify background and 
interelement correction factors in metals analyses. The ICS is prepared to contain known 
concentrations of interfering elements that will provide an adequate test of the correction 
factors. The ICS is spiked with the elements of interest at concentrations of approximately 
ten times the instrument detection limits. The ICS is analyzed at the beginning and end of 
an analytical run or every eight hours, whichever is more frequent, and the results must 
be within k 20% of the true values. 

11.3.13 Post Digestion Spikes 

Post digestion spikes are samples prepared for metals analyses that have an analyte spike 
added to determine if matrix effects may be a factor in the results. The spike addition 
should produce a method-specified minimum concentration above the instrument 
detection limit. A post digestion spike is analyzed with each batch of samples and 
recovery criteria are specified for each method. 
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11.3.13 Control Charting 

The generation of control charts is routinely performed a t  CAS. Surrogate, Matrix Spike 
and LCS recoveries are all monitored and charted. In addition, the laboratory also 
monitors the Relative Percent Difference (RPD) measurement of precision. Control charts 
are available to each individual laboratory unit to monitor the data generated in its facility 
using control charts that have been programmed to identify various trends in the analytical 
results. If trends in the data are perceived, various means of corrective action may then 
be employed in order to prevent future problems with the analytical systern(s). Finally, 
data quality reports using control charts are generated for specific clients and projects 
pursuant to contract requirements. The control charting procedure is described in the SOP 

Glassware washing and maintenance play a crucial role in the daily operation of a 
laboratory. The glassware used at CAS undergoes a rigorous cleansing procedure prior 
to every usage. A number of SOPS have been generated that outline the various 
procedures used a t  US; each is specific to the end-use of the equipment as well as to 
the overall analytical requirements of the project. I n  addition, other equipment that 
may be routinely used at the laboratory is also cleaned following instructions in the 
appropriate SOP. 

QAM-2005-RI 4.DOC 
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12.0 DATA REDUCTION, VALIDATION, AND REPORTING 

CAS reports the analytical data produced in its laboratories to the client via the certified analytical report 
(CAR). This report includes a transmittal letter, a case narrative, client project information, specific test 
results, quality control data, chain of custody information, and any other project-specific support 
documentation. The following procedures describe our data reduction, validation and reporting 
procedures. 

12. 

software, instrument printouts, hand calculation, etc.). Equations used for calculation of results 
are found in the applicable analytical SOPS. The resulting data set is either manually entered (e.g., 
titrimetric or microbiological data) into an electronic report form or is electronically transferred into 
the report from the software used to process the original data set (e.g., chromatographic 
software). Once the complete data set has been transferred into the proper electronic report 
form(s), it is then printed. The resulting hardcopy version of the electronic report is then reviewed 
by the analyst for accuracy. checked the data for accuracy and 
acceptability, the hardcopy is econd qualified analyst, who reviews 
the data for errors. Whe ed a validated software system, the 
reviewer rechecks a minim When the entire data set has been 
found to be acceptable, a final copy of the report is printed and signed by the laboratory 
supervisor, departmental manager or designated laboratory staff. The entire data package is then 
placed into the appropriate service request file, and an electronic copy of the final data package is 
forwarded to the appropriate personnel for archival. Data review procedures are described in the 
SOP for Laboratoty Data Review Process. 

Policies and procedures for manual editing of data are established. The analyst making the 
change must initial and date the edited data entry, without obliteration of the original entry. The 
policies and procedures are described in the SOP for Making Entries info Logbooks and onto 
Bencbsbeeets (SOP ADM-DATANTRY). 

Policies and procedures for electronic manual integration of chromatographic data are established. 
The analyst performing the integration must document the integration change by printing both the 
"before" and "after" integrations and including them in the raw data records. The policies and 
procedures are described in the SOP for Manuaf IntegraHon of Chromattograpbic Peaks (SOP ADM- 
INT). 

12.2 Confirmation Analysis 

12.2.1 Gas Chromatographic and Liquid Chromatographic Analyses 

QAM-2005-RI 4.DOC 
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For gas chromatographic (GC) and liquid chromatographic (LC) analyses, all positive 
results are confirmed by a second column, a second detector, a second wavelength 
(HPLC/UV), or by GC/MS analysis, unless exempted by one of the following situations: 

The analyte of interest produces a chromatogram containing multiple peaks 
exhibiting a characteristic pattern, which matches appropriate standards. This in- 
cludes polychlorinated biphenyls and hydrocarbon fuels (e.g., gasoline and diesel). 

0 The sample is analyzed for benzene, toluene, ethylbenzene, xylenes, and naphthalene 
(BTMN), and the sample is found, by a separate analysis, to contain gasoline. I n  a 

samples from the same well) for continuous monitoring. Samples of the same 
matrix from the same site, but from different sources (e.g., different sampling 
locations) are not exempt. 

2. All analytes have been previously analyzed in sample($ from the same source 
(within the last year), identified and confirmed by a second column or by 
GC/MS. changed from the one for which 
confirma nts indicating previous confirmation 
must be 

12.2.2 Confirmation Data 

Confirmation data will be provided as specified in the method. Identification criteria for 
GC, LC or GC/MS methods are summarized below: 

0 GC and LC Methods 

1. The analyte must fall within plus or minus three times the standard deviation 
(established for the analyte/column) of the retention time of the daily midpoint 
standard in order to be qualitatively identified. The retention-time windows 
will be established and documented, as specified in the appropriate Standard 
Operating Procedure (SOP). 

2. When sample results are confirmed by two dissimilar columns or detectors, the 
agreement between quantitative results must be evaluated. The relative 
percent difference between the two results is calculated and evaluated against 
SOP and/or method criteria. 

0 GC/MS Methods - Two criteria are used to verify identification: 
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1. Elution of the analyte in the sample will occur at  the same relative retention 
time (RRT) as that of the analyte in the standard. 

2. The mass spectrum of the analyte in the sample must, in the opinion of a 
qualified analyst or the department manager, correspond to the spectrum of 
the analyte in the standard or the current GC/MS reference library. 

12.3 Data Review and Validation 

The integrity of the data generated in the laboratory is assessed through the evaluation of the 
results of the analysis of method blanks, laboratory control samples, sample duplicates, matrix 
spiked samples, QC samples, trip blanks, et al. The numerical criteria for evaluation of these 

transcriptions and calculations are also reviewed. 
.. . 

12.4 Data Re'porting 

When an analyst determines that a data package has met the data quality objectives (and/or 
any client-specific data quality objectives) of the method and has qualified any anomalies in a 
clear, acceptable fashion, the data package is reviewed by a trained chemist. Prior to release 
of the report to the client, nd approves the entire report for 
completeness and to ens cified objectives were successfully 
achieved. The original raw final report, is filed in project files by 
service request number for 01 of analytical results by adhering 
to standard operating procedures and by observing sample custody requirements. All data are 
calculated and reported in units consistent with project specifications, to enable easy 
comparison of data from report to report. 

To the extent possible, samples shall be reported only if all quality control measures are 
acceptable. If a quality control measure is found to be out of control, and the data is to be 
reported, all samples associated with the failed quality control measure shall be reported with 
the appropriate data qualifier(s). The SOP for Data Reporting and Report Generation 
addresses the flagging and qualification, of data. The CAS-defined data qualifiers, state- 
specific data qualifiers, or project-defined data qualifiers are used depending on project 
requirements. A case narrative may be written by the project chemist to explain any unusual 
problems with a specific analysis or sample, etc. 

For subcontracted analyses, the Project Chemist verifies that the report received from the 
subcontractor is complete. Verification includes checking that the correct analyses were 
performed, the analyses were performed for each sample as requested, a report is provided 
for each analysis, and the report is signed. The Project Chemist accepts the report if all 
verification items are complete. Acceptance is demonstrated by forwarding the report to the 
CAS client. 
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12.5 Documentation 

CAS maintains a records system which ensures that all laboratory records of analysis data 
retained and available. Analysis data is retained for 5 years from the report date unless 
contractual terms specify a longer retention time. The archiving system is described in the 
SOP for Data Archiving. 

12.5.lDocumentation and Archiving of Sample Analysis Data 

The archiving system includes all of the following items for each set of analyses 
performed: 

r all 
samples, standards, blanks, spikes and reruns; 
Logbook ID number for the appropriate standards; 
Copies of report sheets submitted to the work request file; and 
Copies of Nonconformity and Corrective Adion Reports, if necessary. 

0 

0 

0 

Individual sets of analyses are identified by analysis date and service request number. 
Since many analys sed data systems, the final sample 
concentrations can tional calculations are needed, they 
are written on the i d to the chromatogram, if done on a 
separate sheet. 

12.5.2 Documentation of Batch-related QC and Calibration Data 

For organics analysis, data applicable to all analyses within the batch, such as GCMS 
tunes, CcVs, batch QC, and analysis sequences; are kept using a separate 
documentation system. This system is used to archive data on a batch-specific basis 
and is segregated according to the date of analysis. This system also includes results 
for the most recent calibration curves, as well as method validation results. 

12.6 Deliverables 

I n  order to meet individual project needs, CAS provides several levels of analytical reports. 
Basic specifications for each level of deliverable are described in Table 12-1. Variations may 
be provided based on client or project specifications. This includes (but is not limited to) to 
following specialized deliverables: 

0 

0 

0 

ADEC - Alaska Department of Conservation specified data package 
ACOE/HTRW - Army Corps of Engineers HTRW specified data package and reporting 
requirements 
AFCEE - Air Force Center for Environmental Excellence project-specific reporting 

QAM-2005-R I 4.DOC 



Revision 14.0 
January 7,2005 
Section 12 
Page: 48 

When requested, CAS provides Electronic Data Deliverables (EDDs) in the format specified by 
client need or project specification. The EDD is prepared by report production staff using the 
electronic version of the laboratory report to minimize transcription errors. User guides and 
EDD specification outlines are used in preparing the EDD. The EDD is reviewed and compared 
to the hard-copy report for accuracy. 

QAM-2005-RI 4.DOC 



Revision 14.0 
January 7,2005 
Section 12 
Page: 49 

Continue analysis. 

Figure 12-1 
Evaluation of Method Calibration 

4 

calibration standards. 

t + I 
I Does the correlation coefficient 1 I Isolate and correct the source I 

or average response factor 
meet specified limits? 

of the non-linearity. 

Is the percent recovery within 
the specified limits? No , recovery problem and re- 

Isolate and correct the ICV 

analyze the ICV. 
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- A Analyze a 4'h CCV 
and calculate 
percent recovery. 

Figure 12-2 
Evaluation of Continuing Calibration 

Is the percent 
4 Yes recovery within 

specified limits? 

calculate percent recovery. 

No 

I 1 

Yes 

Yes 

Perform any additional Is the percent No 
recovery within corrective action needed 
specified limits? and recalibrate. Reanalyze 

any associated samples. 

within specified limits? 

I 

Continue analysis, 
including any 
reanalysis of 
samples that were 
associated with a 

rl I 3rd CCV and calculate 
percent recovery. 

Perform and document 
corrective action. Analyze a 
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Figure 12-3 
Evaluation of Method Blank and Instrument Blank Results 

Are method blank results 
and/or instrument blank result 
less than the MRL (<% MRL for 
DoD projects)? 
L 

les 

, 

No 

of the 
contamination. 

the associated sample results? 

Report blank results. 1 Report blank results with an 
appropriate flag, qualifier, or 
footnote. 
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Is the matrix spike recovery 
within specified limits? 

Figure 12-4 

No Is the post-preparation matrix ’ spike recovery within specified 
limits? 

Evaluation of Sample 

Report the results, but 
qualified due to matrix 
interference. 

Results for Inorganic Analyses 

Consider quantifying 
the sample(s) using 
the method of 
standard additions. 

Is the appearance of the 
sample or the prepared sa.mple 
normal? 

calibration range? 

Is the precision of the 

I I 
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For GUMS analyses, are the 
sample analyses within the 
tune window? 

Figure 12-5 
Evaluation of Sample Results for Organic Analyses 

N~ Re-analyze the samples. 

Are obvious matrix 
interferences present? 

Review peak integration and 
retentions times. For GCIMS, 
review spectra. 

yes Cleanup the sample using 
appropriate procedures and 
re-analyze, or analyze using 
.an nltnrn.n+n nrnr.eA, I_ 

If there are positive results, 
are they confirmed in the 
confirmation analysis? 4 
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Figure 12-6 
Evaluation of Surrogate Compound Recoveries 

Calculate surrogate percent 
recovery for each sample in the 
batch. 

I Are the surrogate recoveries 

Report the results. l-7 
c -  

Is (are) there matrix 
interference(s) present? 

I 

Was an emulsion produced 
or precipitate formed during 
the extraction step? 

Report the results 
with qualifier that 
matrix interferences 
are present. 

Yes 

Report the results, but 
qualified with the 
approprite flag or 
footnote. 

No 

Re-analyze the sample and 
calculate the surrogate 
percent recovery. A 

Report the results 
from the second 
analysis. 

Are recoveries within the 
specified control limits? No 

1 
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Figure 12-7 
Evaluation of Duplicate Sample and/or Duplicate Matrix Spike Results 

difference (RPD) for duplicate 
sample results, or for duplicate 
matrix spike results. 

1 

times the MRL? at the high RPD is 
results being near 

If re-analysis also produces 
out-of-control results, report the 
results with an appropriate 
qualifier. 
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No 
v 

Is (are) the result(s) for the 
associated LCS within 
control limits? ’ Yes 

Figure 12-8 
Evaluation of Matrix Spike Recoveries 

Report the results with 
a qualifier that matrix 
interferences are 
present. 

Report the results 
with an appropriate 
qualifier. 

culate matrix spike percent 

I 8 
9 
x* P- 

% 

Re-analyze the 
sample and its matrix- 
spiked sample, 
performing any 
necessary cleanups. 

Is (are) the spike level(s) five 
times the background level? 

I 

Yes I 

Report the results 
with a qualifier that 
the background level 
is too high for 
accurate results. 

necessary cleanups, 

Re-analyze all samples and 
the matrix-spiked sample in 
the batch. 

QAM-2005-RI 4.DOC 



Revision 14.0 
January 7,2005 
Section 12 
Page: 57 

Figure 12-9 
Evaluation of Laboratory Control Sample (LCS) Results 

rect the source 

Report LCS results. 
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Table 12-1 
Descriptions of CAS Data Deliverables 

Tier I. Routine Certified Analytical Report (CAR) includes the following: 

1. Trans m itta 1 letter 
2. Sample analytical results 
3. Method blank results 

Tier I1 and IIA. I n  addition to the Tier I Deliverables, this CAR includes the following: 

1. Matrix spike result(s) with calculated recovery and including associated 
acceptance criteria 

2. Duplicate or duplicate matrix spike result(s) (as appropriate to method), with 
calculated relative percent difference 

3. Tier IIA also include ) result(s) with calculated 
recovery and includin 

Tier 111. Data Validation Packa 
the following: 

eliverables, this CAR includes 

1. Case narrative 
2. Calibration records and results of initial and continuing calibration verification 

standards, with calculated recoveries 
3. Results. of laboratory control sample (LCS) or Quality Control check sample, with 

calculated recovery and/or associated acceptance limit criteria 
4. Results of calibration blanks or solvent blanks (as appropriate to method) 
5. Summary forms for associated QC and calibration parameters 
6. Copies of all raw data, including extradion/preparation bench sheets, 

chromatograms, and instrument printouts. For GC/MS, this includes tuning 
criteria and mass spectra of all positive hits. Results and spectra of TIC 
compounds will be included upon request. 

Tier IV. CLP-Level Data Validation Package. 

A complete Data Validation Package containing all sample results, quality control and calibration 
results, and raw data necessary to fulfill all deliverable requirements of an EPA Contract 
Laboratory Program (CLP) data package. 
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13.0 PERFORMANCE AND SYSTEM AUDITS 

Quality audits are an essential part of CAS/Kelso's quality assurance program. There are two types of 
audits used at the facility: System Audits are conducted to qualitatively evaluate the operational details of 
the QA program, while Performance Audits are conducted by analyzing performance evaluation samples 
in order to quantitatively evaluate the outputs of the various measurement systems. 

13. 

Table 13-1 summarizes some of the major programs in which CAS/Kelso participates. Programs 
and certifications are added as required. Additionally, internal system audits of CAS/Kelso are 
conducted regularly by the Quality Assurance Manager and by the CAS Quality Assurance Director. 
The internal audit procedures are described in the SOP fur InternaalAudk The internal audits are 
performed as follows: 

Comprehensive lab-wide system audit - performed annually by the QA Director. 
Focused systems audits - e QA Department. 
Hardcopy data audits - 
Electronic data audits - 

The results of each audit are reported to the Laboratory Director for review and comment. Any 
deficiencies noted by the auditor are summarized in the audit report and corrective action is 
identified to correct each deficiency within a .specified time period. All audit and review findings, 
and corrective actions are documented. Should problems impacting data quality be found during 
an internal audit, any client whose data is adversely impacted will be given written notification if 
not already provided. 

Electronic data audits may be performed in conjunctipn with hardcopy data audits. The 
electronic audits focus on organic chromatographic data and include an examination of audit 
trails, peak integrations, calibration practices and files, GCMS tuning data, peak response data, 
use of appropriate files, and other components of the analysis. The audit also verifies that the 
electronic data supports the hardcopy reported data. 

13.2 Performance Audits 

CAS/Kelso also participates in the analysis of interlaboratory proficiency testing (PT) samples. 
Participation in PT studies is performed on a regular basis and is designed to evaluate all analytical 
areas of the laboratory. CAS routinely participates in the following studies: 
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rn Water Pollution (WP) and additional water parameters, 2 per year. 
Water Supply (WS) PT studies, 2 per year. 

rn Hazardous Waste/Soil PT studies, 2 per year. 
Underground Storage Tank PT studies, 2 per year. 

rn Microbiology (WS and WP) PT studies, 2 per year. 
rn Other studies as required for specific certifications, accreditations, or validations. 

PT samples are processed by entering them into the UMS system as samples (assigned Service 
Request, due date, testing requirements, etc.) and are processed the same as field samples. The 
laboratory sections handle samples the same as field samples, performing the analyses followinq 

' 

deficiency, and corrective action is taken and documented. 
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Table 13-1 
Current CAS Performance and System Audit Programs 

Federal and National Programs 

Naval Facilities Engineering Service Center 
Validated Laboratory for NFESC Parameters 
US. Air Force, Air Force Center for Environmental Excellence (AFCEE) 
Approved Laboratory for AFCEE Projects 
U.S. Army Corps of Engineers - MRD, HTRW Center of Expertise 
Validated Laboratory for HTRW parameters 

License No. NO339 

Certified Environmental Laboratory 

Certification No. 2286 

Certified 
State of Florida, 

Primary 
State of Hawaii, Department 

Certified Drinking W 
State of Idaho, Department of Health and Welfare 

Certified Drinking Water Laboratory 
State of Indiana, Department of Health 

Certified Drinking Water Laboratory, Lab I.D. C-WA-01 
State of Kansas, Department of Health and Environment 

Certified Drinking Water Laboratory, Lab I.D. E-10357 
State of Louisiana, Department of Environmental Quality 

Accredited Environmental Laboratory, Lab I.D. 3016 
State of Louisiana, Department of Health and Hospitals 

Accredited Drinking Water Laboratory, Lab I.D. LA050001 
State of Maine, Department of Human Services 

Certified Environmental Laboratory, Lab I.D. WA901 
State of Michigan, Department of Environmental Quality 

Certified Drinking Water Laboratory, Lab I.D. 9949 
State of Minnesota, Department of Health 

Certified Environmental Laboratory, Lab I.D. 053-999-368 
State of Montana, Department of Health and Environmental Sciences 

Certified Drinking Water Laboratory, Lab I.D. 0047 
State of Nebraska, Health and Human Services System 

Certified Drinking Water Laboratory 
State of Nevada, Division of Environmental Protection 

Certified Drinking Water Laboratory, Lab I.D. WA35 

State of Arizona, Department of Health Services 

State of Arkansas, Department of Environmental Quality 

State of California, Department of Health Services, Environmental Laboratory Accreditation Program 

State of Colorado, Department of Public Health and Environment 
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Table 13-1 (continued) 

State and Local Programs (continued) 

0 State of New Jersey, Department of Environmental Protection 
Accredited Environmental Laboratory, Lab I.D. WA005 

State of New Mexico, Environment Department 
Certified Drinking Water Laboratory 

State of New York, Department of Health 
Accredited Environmental Laboratory, Lab I.D. 11775 

State of North Carolina, Department of Environment and Natural Resources . .  

General Water Quality/Sludge Testing, Lab I.D. 9801 
0 

0 

0 State of Tennessee, Departme 

0 

0 

0 

State of Oregon, OREIAP Laboratory Accreditation Program 
Accredited Environmental Laboratory, Lab I.D. WA200001 

State of Pennsylvania, Department of Environmental Protection 
Accredited Drinking Water Laboratory, Lab I.D. 68-659 

State of Pennsylvania Department of Environmental Protection 
Registered Environmental Laboratory 

State of South Carolina, Department of Health and Environmental Control 
Certified Environmen 

Certified Drinking Wa 
State of Utah, Department of 

Accredited Environmen 
State of Washington, Department of Ecology, Environmental Laboratory Accreditation Program 

Accreditation No. COO1 
State of Wisconsin, Department of Natural Resources 

Accredited Environmental Laboratory, Lab I.D. 998386840 
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14.0 PREVENTIVE MAINTENANCE 

Preventive maintenance is a crucial element of the Quality Assurance program. Instruments at CAS (e.g., 
ICP/MS and ICP systems, GC/MS systems, atomic absorption spectrometers, analytical balances, gas and 
liquid chromatographs, etc.) are maintained under commercial service contracts or by qualified, in-house 
personnel. All instruments are operated and maintained according to the instrument operating manuals. 
All routine and special maintenance activities pertaining to the instruments are recorded in instrument 

t the 

aybe 
used for sample analysis. I f  an instrument is modified or repaired, a return to analytical control is 
required before subsequent sample analyses can occur. When an instrument is acquired at  the laboratory, 
the following information is noted in a bound maintenance notebook specifically associated with the new 
equipment: 

0 The equipment's serial number; 
0 Date the equipment was received; 
0 Date the equipment was plac 
0 Condition of equipment whe 
0 Prior history of damage, malfun 

Equipment records also include a copy of the manufacturer's manual(s) and dates and results of 
calibrations. 

Preventive maintenance procedures, frequencies, etc. are available for each instrument used at CAS. 
They may be found in the various SOPS for routine methods performed on an instrument and may also be 
found in the operating or maintenance manuals provided with the equipment at the time of purchase. 

Responsibility for ensuring that routine maintenance is performed lies with the section supervisor. The 
supervisor may perform the maintenance or assign the maintenance task to a qualified bench level 
analyst who routinely operates the equipment. I n  the case of non-routine repair of capital equipment, the 
section supervisor is responsible for providing the repair, either by performing the repair themselves with 
manufacturer guidance or by acquiring on-site manufacturer repair. Each laboratory section maintains a 
critical parts inventory. The parts inventories include the items needed to perform the preventive 
maintenance procedures listed in Appendix D. 

This inventory or "parts list" also includes the items needed to perform any other routine maintenance 
and certain in-house non-routine repairs such as gas chromatography/mass spectrometry jet separators 
and electron multipliers and ICP/MS nebulizer. When performing maintenance on an instrument (whether 
preventive or corrective), additional information about the problem, attempted repairs, etc. is also 
recorded in the notebook. Typical logbook entries include the following information: 
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0 Details and symptoms of the problem; 
0 Repairs and/or maintenance performed; 
0 Description and/or part number of replaced parts; 
0 Source(s) of the replaced parts; 
0 Analyst's signature and date; and 
0 Demonstration of return to analytical control. 

See the table in Appendix D for a list of preventive maintenance activities and frequency for each 
instrument. 
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15.0 CORRECTIVE ACTION 

To the extent possible, samples shall be reported only if all quality control measures are acceptable. I f  a 
quality control measure is found to be out of control, and the data is to be reported, all samples 
associated with the failed quality control measure shall be reported with the appropriate data qualifier(s). 
Failure to meet established analytical controls, such as the quality control objectives outlined in Section 
11, prompts corrective action. In general, corrective action may take several forms and may involve a 

solutions. In  addition, the appropriate project chemist may be nofffied in order to ascertain if contact with 
the client is necessary. 

Problems with analysis, as well as the corresponding corrective adions taken, are documented on 
Nonconformity and Corrective Action Reports (See Figure 15-1) following the requirements in the SOP for 
Nonconform@ and CorreCte A&On Documentation (SOP No. ADM - NCAR). This form is utilized to 
document correcthe actions in response to out-of-control situations. The Quality Assurance Manager 
reviews each problem, ensuring has been taken by the appropriate 
personnel. The Nonconformity R) is filed in the associated service 
request file and a copy is kept r. The Quality Assurance Manager 
periodically reviews all NCARs loo roblems that need more in-depth 
investigation and alternative corrective action consideration. In  addition, the appropriate project chemist 
is promptly notified of any problems in order to inform the client and proceed with any action the client 
may want to initiate. 

Corredive action due to a performance audit or a check sample problem is initiated by the Quality 
Assurance Manager; the affected laboratory laboratory supervisors and managers are promptly informed 
of performance audit results requiring corredive action. 
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Figure 15-1 

Noncanformity and Corrective Action Report 
bbNCsNFORMlTY N&CA Report Nu. 

APPROVAL AND NOTI FICATfON 
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16.0 Q U A L I N  ASSURANCE REPORTS 

Quality assurance requires an active, ongoing commitment by CAS personnel at all levels of the 
organization. Information flow and feedback mechanisms are designed so that analysts, supervisors and 
managers are aware of quality assurance issues in the laboratory. Analysts performing routine testing are 
responsible for generating a Data Quality Report (DQR), or similar form, with every analytical batch they 
process. This report contains explicit documentation of the various controls that must be met during the 

deficiencies noted and corrected if possible. 

It is the responsibility of each laboratory unit to provide the project chemist with a final report of the data, 
accompanied by signature approval. Footnotes and/or narrative notes must accompany any data 
package if problems were encountered that require further explanation to the client. Each data package 
is submitted to the appropriate project chemist, who in turn reviews the entire collection of analytical data 
for completeness. The project chemist must also review the entire body of data to ensure that any and 
all client-specified objectives were s rative may be written by the project 
chemist to explain any unusual prob 

The Quality Assurance Manager (Q the project chemists as required 
(e.g., contractually specified, etc.). The QAM is also responsible for the oversight of all internal and 
external audits, for all proficiency testing sample and analysis programs, and for all laboratory 
certification/accreditation responsibilities. The QAM provides the Laboratory Director with quarterly 
reports that summarize the various QA/QC activities that occurred during the previous quarter. The 
report addresses such topics as the following: 

Status, schedule, and results of internal and external audits; 
Status, schedule, and results of internal and external proficiency testing studies; 
Status of certifications, accreditations, and approvals; 
Status of QA Manual and SOP review and revision; 
Status of MDLs studies; 
Discussion of QC problems in the laboratory; 
Discussion of corrective action program issues; 
Status of staff training and qualification; and 
Other topics as appropriate. 

Any operational or quality assurance problems noted by the Laboratory Director are then addressed 
during the senior staff operations meetings with all appropriate department managers. The Laboratory 
Director also performs an annual documented review of the laboratory quality system to identify any 
necessary changes or improvements to the quality system or quality assurance policies. 
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17.0 PERSONNEL TRAINING 

Technical position descriptions are available for all employees, regardless of position or level of 
seniority. These documents are maintained by the Human Resources personnel and are available for 
review. In order to assess the technical capabilities and qualifications of a potential employee, all 
candidates for employment at  CAS are evaluated, in part, against the appropriate technical 
description. 

Environmental Health and Safely Manual. Employees are also required to attend periodic safety 
meetings where additional safety training may be performed by the Environmental, Health and Safety 
Officer. Employees are responsible for complying with the requirements of the QA Manual and QA/QC 
requirements associated with their function(s). 

Each employee participates in Ethics training, which is part of the CAS Improper Practices Prevention 
Program. CAS also encourages its personnel to continue to learn and develop new skills that will 
enhance their performance and training occurs for all employees 
through a variety of mechanism ion system, external and internal 
technical seminars and training raining exercises are all used to 
provide employees with professio 

A training plan is developed for each Standard Operating Procedure. The training plan includes a 
description of the step-by-step process for training an employee and for initial demonstration of 
proficiency. Where the analyst performs the entire procedure, a generic training plan may be used. I n  
cases where work cells are used, a training plan specific to the work cell is established. 

17.1 Initial Demonstration of Capability 

Training in analytical procedures typically begins with the reading of the Standard Operating 
Procedure (SOP) for the method. Hands-on training begins with the observation of an 
experienced analyst performing the method, followed by the trainee performing the method 
under close supervision, and culminating with independent performance of the method on 
quality control samples. Successful completion of the applicable Demonstration of Capability 
analysis qualifies the analyst to perform the method independently. Demonstration of 
Capability is performed by one of the following: 

Successful completion of a Initial Precision and Recovery (IPR) study (required 
where mandated by the method). 



Revision 14.0 
January 7,2005 
Section 17 
Page: 69 

0 Analysis of 4 consecutive Laboratory Control Samples, with acceptable accuracy 
and precision. (For use of this option, LCSs must be from "second-sourceN 
standard materials independent of the calibration standards materials.). 

0 Where spiking is not possible but QC standards are used rnon-spiked" Laboratory 
Control Samples), analysis of 4 consecutive Laboratory Control Samples with 
acceptable accuracy and precision. 

0 Where one of the three above is not possible, special requirements are as follows: 

0 Total Settleable Solids: Successful single-blind PT sample analysis and 

A flowchart identifying the Demonstration of Proficiency requirements is given in Figure 17-1. 
The flowchart identifies allowed approaches to assessing Demonstration of Capability when a 4- 
replicate study is not mandated by the method, when spiking is not an option, or when QC 
samples are not readily available. 

17.2 Continuina Demonstration of Proficiencv - 
A periodic demonstration 
Continuing Demonstration 
the following ways: 

maintain continuing qualification. 
ear, and may be performed one of 

Successful performance on external (independent) single-blind PT sample analyses 
using the test method, or a similar test method using the same technology. 

= Performing Initial Demonstration of Capability as described above, with acceptable 
levels of precision and accuracy. 

= Analysis of a t  least 4 consecutive LCSs with acceptable levels of accuracy and precision 
from in-control analytical batches. 

For methods for which PT samples are not available and a spiked analysis (LFB, MDL, 
etc.) is not possible, analysis of field samples that have been analyzed by another 
analyst with statistically indistinguishable results. 

17.3 Documentation of Training 

Records are maintained to indicate the employee has the necessary training, education, and 
experience to perform their functions. Information of previously acquired skills and abilities for 
a new employee is maintained in Human Resources personnel files and CAS resumes. A 
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database is used to record the various technical skills and training acquired while employed by 
CAS. Information includes the employee’s name, a description of the skill including the 
appropriate method and SOP reference, the mechanism used to document proficiency, and the 
date the training was completed. General procedures for documenting technical training are 
described in the SOP for Documentation of Trahing (SOP No. ADM-TMNDOC). 
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Yes 

Figure 17-1 
Initial Demonstration of Capability Requirementsa 

No 

I Does the method I have accuracv and 
precision criteria for 
the study? 

Compare results to 
the method criteria. 

Perform IPR 
study or 
summarize 4 
consecutive 
LFBs. 

Precision: <30%RSD 
I I I 

Do the results meet the 
specified criteria? 

Yes I 
I 

+ 
I 

Document the results on a 
IPR summary form, submit a 
copy to training file and keep 
original on file in the lab. 

I N o  
Repeat the 
applicable 4- 
replicate study. 

Does the 
procedure use 
QC standards 
(LCSS) ? 

Yesl 
Summarize 4 
consecutive 
LCSS. 

Refer to 
instructions for 
special case 
analyses.* 

No 

r 

a For IDOC IPR or LFB studies, "second-source" reference materials are used, as per NELAC requirements 
*Total Settleable Solids: Successful PT sample analysis and duplicate results with RPD<IO%. 
*Color: Four consecutive prepared LCSs with acceptable accuracy and precision of 4 0 %  RSD. 
* Physical Tests (Grain size, Corrosivity to Steel, etc.): Supervisor acknowledgement of training and approval. 
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18.0 REFERENCES FOR ANALYTICAL PROCEDURES 

The analytical methods used at CAS generally depend upon the end-use of the data. Since most of our 
work involves the analysis of environmental samples for regulatory purposes, specified federal and/or 
state testing methodologies are used and followed closely. Several factors are involved with the selection 
of analytical methods to be used in the laboratory. These include the method detection limit, the 
concentration of the analyte being measured, method selectivity, accuracy and precision of the method, 
the 
CAS 

0 

(September 1986) and Updates I (July 1992), I1 (September 1994), IIA (August 1993), I IB (January 
1995), I11 (December 1996), and Proposed Update N A  (January 1998). See Chapters 1, 2,3, and 4. 
Unless otherwise specified, the most current promulgated version is used. 

Methods for ChemialAnalyst3 of Water and Washe4 EPA-600/4-79-020, (Revised March 1983). 

Methods for the in Envkonmental Sampls, 
EPA/600/R-93/100 (August 19 

Methods for the Determhation EPA/600/4-9 1/0 10 (3 une 199 1) 
and Supplements. 

Methods for Organic Chemical Analyst3 of Munktpal and Industrial Wastewater, 
EPA 600/4-82-057 (July 1982) and 40 CFR Part 136, Appendix A. 

Methods for the Determination of Organic Compounds in DHnkhg Water, 
EPA/600/4-88/039 (December 1988) and Supplements. 

Standard Methods for the fiamina~on of Water and Wastewater, 16th Edition (1985); 17th Edition 
(1989); 18th Edition (1992); 19th Edition (1995). See Introduction in Part 1000. 

40 CFR Part 136, Guidelines for Establishing Test Procedures for the Analysis of Pollutants Under the 
Clean Water Act. 

40 CFR Part 141, National Primary Drinking Water Regulations. 

Analwcal Methods for Petroleum Hydrocarhnq ECY 97-602, Washington State Department of 
Ecology, June 1997. 
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Quality Assurance Manual 1 /7/05 

I Software Quality Assurance Plan I 8/7/01 

CAS-Kelso Certifications/Accreditations 

Columbia Analytical Services MDL Tracking Spreadsheet 

Cert-kel.xls 

Mdl list.xls 

I Technical Training Summary Database 

Approved Signatories List 

Personnel resumedqualifications 

Personnel Job Descriptions 

QA Dept. Files 

(all staff) 

HR Department 

I SOP TABLE OF CONTENTS I SOPLIST.DOC 

DOCUMENT CONTROL 

DOCUMENTATION OF TRAINING 

ELECTRONIC DATA AUDITING 

ADMINISTRATIVE STANDARD OPERATING PROCEDURES 

ADM-DOCCTRL 

ADM-TRANDOC 

AD M-E-DATAU D IT 

I ADMINISTRATIVE - CORPORATE{PRIVATE 1 I FILE NAME 

MAKING ENTRIES INTO LOGBOOKS AND ONTO BENCHSHEETS 

MANUAL INTEGRATION OF CHROMATOGRAPHIC PEAKS 

CHAIN OF CUSTODY.FOR SAMPLE TRANSFER BETWEEN I LABORATORIES 

ADM-DATANTRY 

ADM-INT 

1 ADM-COC 

PREPARATION OF STANDARD OPERATING PROCEDURES 

PURCHASING THROUGH CAS PURCHASING AGENT 

ADM-SOP 

ADM-PUR 

SAMPLE BATCHES 

SIGNIFICANT FIGURES 

I NONCONFORMITY AND CORRECTIVE ACTION 

ADM-BATCH 

ADM-SIG.FIG 

~ADM-NCAR 

I QUALIFICATION OF SUBCONTRACT LABORATORIES 

1 THE DETERMINATION OF METHOD DETECTION LIMITS I ADM-MDL 
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ARMY CORPS OF ENGINEERS HTRW PROJECT MANAGEMENT 

CHECKING PIPET CALIBRATION 

CONTINGENCY PLAN FOR LABORATORY EQUIPMENT FAILURE 

ADMINISTRATIVE - LOCAL LABORATORY{PRlVATE 1 
ADM-HTRW 

ADM-CPIP 

ADM-ECP 

FILE NAME 

SAMPLE MANAGEMENT SOPSlPRIVATE 1 FILE NAME 

CONTROL CHARTING QUALITY CONTROL DATA 

BOTTLE ORDER PREPARATION AND SHIPPING 

SAMPLE TRACKING AND LABORATORY CHAIN OF CUSTODY 

SMO-BORD 

SMO-FSHT 

SMO-SDIS 

SMO-GEN 

SMO-SCOC 
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JEFFREY D. CHRISTIAN 
7989 TO PRESENT 

Columbia AnaIyiicaIServices, lnnc, I31 7 s .  13th Avenue, Kelso, WA 98626 (360) 577-7222 

Current Position 

Responsibilities 

Experience 

Education 

Publications/ 
Presentations 

VICE PRESIDENT/NW REGIONAL DIRECTOR - 1996 to Present 
Responsible for all phases of laboratory operations at the Kelso (WA) and Redding (CA) facilities, 
including project planning, budgeting, and quality assurance. Primary duties include the direct 
management of the Kelso laboratory (i.e. serves as the Kelso Laboratory Director, 1993-present). Also 
responsible for additional duties acquired as a member of the Columbia Analytical Services Holdings, 
Inc., Board of Directors. 

Laboratory Director, Kelso Laboratory, Columbia Analytical Services, Inc., Kelso, Washington, 
1993-1 995. Responsible for all phases of laboratory operations, including project planning, budgeting, 
and quality assurance. 

Operations Manager, Kelso Laboratory, Columbia Analytical Services, Inc., Kelso, Washington, 
1992-1993. Responsibilities included directing the daily operation of the Kelso laboratory. Other 
responsibilities and duties included functioning as a technical consultant to clients, providing assistance 
in developing and planning analytical schemes to match client objectives, and writing and developing 
analytical procedures/methods. Also, served as Project Manager for State of Alaska Department of 
Environmental Conservation contract and Coordinator for EPA Special Analytical Services (SAS) 
contracts. 

Project Chemist and Manager, Metals Analysis Laboratory, Columbia Analytical Sewices, Kelso, 
Washington, 1989-1 992. Responsible for directing the daily operation of the Metals Laboratory, 
including the sample preparation, AAS, ICP-OES, and ICP-MS Laboratories. 

Scientist, Weyerhaeuser Technology Center, Federal Way, Washington, 1986-1 989. Responsibilities 
included supervising atomic spectroscopy laboratory which included flame and furnace AAS, ICP- 
OES, and sample preparation capabilities to handle a wide variety of sample types. Interfaced with 
internal and external clients to provide technical support. Wrote and developed analytical 
procedures/methods. 

Lead Technician, Metals Lab, Weyerhaeuser Technology Center, Federal Way, Washington, 198 1 - 
1986. Responsibilities included primary ICP and AAS analyst for EPA-CLP contract work. Extensive 
experience in wide variety of environmental and product-related testing. 

Research Assistant, ITT Rayonier, Olympic Research Division, Shelton, Washington, 1978- 198 1. 
Responsibilities included performing water quality tests, product-related analytical tests, corrosion 
tests (i.e., potentiometric polarization techniques), and operated pilot equipment specific to the pulp 
and paper industry. 

B.S., Chemistry, Evergreen State College, Olympia, Washington, 1993. 
ICP/MS Training Course, VG-Elemental, 1992. 
Coursework, PaciJic Lutheran University, Tacoma, Washington. 1988-1989. 
Coursework, Tacoma Community College, Tacoma, Washington. 1970-1 971 , 1988-1 989. 
Perkin-Elmer Advanced Furnace, Norwalk, Connecticut, 1986. 
CERTIFICATION, Chemistry, L.H. Bates Technical, Tacoma, Washington, 1978. 
Coursework, Central Washington University, Ellensburg, Washington. 1969-1 970. 

On request. 
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LEEE. WOLF 
1988 TO PRESENT 

Columbia AnalytirolServices, Inc, 131 7 s .  13th Avenue, Kelso, WA 98626 (360) 577-7222 

Current Positiol; 

Responsibilities 

Experience 

Education 

Publications/ 
Presentations 

Affiliations 

TECHNICAL MANAGER XV, KELSO QUALITY ASSURANCE MANAGER - 2002 to 
Present 
Responsible for the overall coordination of the laboratory QA program, and for ensuring that 
established quality objectives are met. Responsible for Quality Assurance function, including the 
Quality Assurance Manual, certifications, documenting SOPS, and maintaining performance evaluation 
records. Oversee balance calibration and sample storage temperature control. Maintain 
certifications/accreditations for regulatory agencies and client certifications or approval programs. Act 
as primary point of contact during laboratory audits. Provides audit responses and initiates any changes 
in procedures resulting from an audit. Coordinate the analysis of performance evaluation samples 
required for certificationlaccreditation programs. Report and review results for these analyses. Conduct 
internal audits and make recommendations for corrective action. 

Scientist IV, Kelso Quality Assurance Manager, Columbia Analytical Services, Inc., Kelso, 
Washington, 1996-2002. Duties primarily as listed above. 

Project ChemistlPrincipal Organic Scientist, Columbia Analytical Services, Inc., Kelso, Washington, 
1994-1 996. Responsibilities included GC and GC/MS method development and special projects 
coordination. Acts as technical advisor to the GC and GC/MS laboratories and GC/MS interpretation 
specialist and CLP organics specialist. Also responsible for Project Chemist functions, including 
management and coordination of projects for clients, identifying client needs, and preparation of data 
reports. 

Semi-VOA Department Manager, Columbia AnaZyticaI Services, 1988- 1994. Responsibilities 
included overall management of the Semi-VOA department. Oversee the operation of Semi-VOA 
GC/MS, data review and reporting and related QA/QC function. Also responsible for supervision of 
staff, including training, scheduling, and other personnel issues. Beginning in 1992, increased 
responsibilities to include Project Chemist functions for organics EPA-SAS and other clients. This 
involved scheduling projects for clients, identifying client needs, and preparing data reports. 

GC/MS Chemist, U.S. Testing Co., Richland, Washington, 1985-1988. Responsibilities included GC 
and GC/MS analysis of water and soil samples for volatiles and Semi-VOA by EPA protocol, including 
Methods 8240,8270 and CLP. Coordinated extraction and GC-GC/MS areas to manage sample/data 
flow through the lab. Experience also with pesticide/PCB andysis by EPA Methods 8080 and CLP. 
Responsible for development of analysis methods for non-routine pesticides and herbicides and 
performed HPLC analysis. 

Laboratory Assistant, Eastern Washington University, Cheney, Washington, 1985. Responsibilities 
included supervision and instruction of organic chemistry labs. Experience with GC and IR operation. 
Responsible for lab safety. 

Chemist Assistant, Spokane County Air Pollution Control Authority, Spokane, Washington, 1984. 
Responsibilities included gathering and analyzing air samples for CO content using IR equipment. 

Documenting Your Quality System, A2LA Short Course, Las Vegas, Nevada, 1998. 
Internal Laboratory Audits, A2LA Short Course, Las Vegas, Nevada, 1998. 
Mass Spectra Interpretation, ACS Short Course, Denver, Colorado, 1992. 
BS, Chemistry, Minor in Geology, Eastern Washington Universiy, Cheney, Washington, 1985. 

On Request. 

American Chemical Society. 
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LYNDA A. HUCKESTEIN 
1989 TO PRESENT 

Current Positior; 

Responsibilities 

Experience 

Education 

Columbia Analyriecll Services, h e . ,  131 7 s .  13ih Avenue, KeIso, WA 98626 (360) 577-7222 

CLIENT SERVICES MANAGER IV - 1998 to Present 
Management of the Client Services Departments: Project Management, Electronic Data 
Deliverables and Report Generation, and Sample Management. Personally responsible for 
approximately 1.5 million dollars of client work annually performing technical project 
management and client service. Provides technical and regulatory interpretation assistance as- 
well-as project organization to work received by the laboratory. 

Documentation of Demonstration of Capabilities is available for review. 

Project Chemist, Columbia Analytical Service, Inc., Kelso, Washington, 1992-1 998. Primary 
responsibilities included technical project management and client service in areas of pulp & 
paper, marine services, mining, and DOD. Also responsible for providing technical and 
regulatory interpretation assistance as-well-as project organization to work received by the 
laboratory 
Project Chemist and Department Manager, General Chemistry Laboratory, Columbia 
Analytical Services, Inc., 1989-1 992. Responsible for management of the General Chemistry 
laboratory for routine wastewater, bioassay, and microbiological analyses. Also responsible for 
supervision of staff, data review, and reporting. 
Analyst 111, Columbia Analytical Services, Inc., Kelso, Washington, 1 989. Primary 
responsibilities included colifonn testing, total recoverable petroleum hydrocarbon extractions 
and analysis, BODS, ammonias, and TKN, in addition to miscellaneous wet chemistry 
analyses. 
MicrobioIogistKhemist, Cofey Laboratories, Portland, Oregon, 1983. Coliform analysis; 
water chemistry. 
Laboratory Assistant, Oregon State University, Cowallis, Oregon, 1983. Wheat spike 
dissection and tissue culture. 
BS, Microbiology, Oregon State University, Cowallis, Oregon, 1 983. 
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JEFFREY A. CORONADO 
1989 TO PRESENT 

Columbia AnalynicalServices, Inc, 131 7 s .  13th Avenue, Kelso, WA 98626 (360) 577-7222 

Current Position 

Responsibilities 

Experience 

Education 

TECHNICAL MANAGER IV, INORGANICS DEPARTMENT MANAGER - 2001 to 
Present 

Oversee the operation of the inorganic groups, which consists of two separate laboratories: 
Metals and General Chemistry. Responsible for the quality and timeliness of the inorganic 
laboratories analytical reports, departmental budgets, workload coordination, method 
development efforts, cost-effectiveness, and resource allocation. 

Documentation of Demonstration of Capabilities is available for review. 

Metals Department Manager, Columbia Analytical Services, Inc., Kelso, Washington, 1992- 
2001. Responsibilities included management of all aspects of the metal laboratory operation, 
including personnel training and evaluation, review of all metals data, and report generation. 
Also responsible for client service on a number of ongoing CAS accounts. Technical duties 
include primary analytical responsibility for trace level metals analysis by ICP/MS. Analyses 
range &om routine water and soil analysis, to marine tissues, as well as industrial applications 
such as ultra-trace QNQC work for various semiconductor clients. Also responsible for a 
number of specialized sample preparation techniques including trace metals in seawater by 
reductive precipitation, and arsenic and selenium speciation by ion-exchange chromatography. 
Developed methodology for performing mercury analysis at low part per trillion levels by cold 
vapor atomic fluorescence.. 
Supervisor, GFAA Laboratory, Columbia Analytical Services, Inc., Kelso, Washington, 
1989- 1992. Responsibilities included supervision of metals analysis by graphite h a c e  
atomic absorption following SW-846 and EPA CLP methodologies. Duties include workload 
scheduling, data review, instrument maintenance, personnel training and evaluation. 

Field Immunoassay Training Course, EnSys Inc., 1995. 
Winter Conference on Plasma Spectrochemistry, Sun Diego, California, 1994. 
ICP-MS Training Course, VG-Elemental, 1992. 
BS, Chemistry, Western Washington University, Bellingham, Washington, 1988. 
BA, Business Administration, Western Washington Universiy, Bellingham, Washington, 
1985. 
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JEFFREY A. GRINDSTAFF 
1991 TO PRESENT 

Columbia AnolytieolServices, Inc,  131 7s. 13th Avenue, Kelso, WA 98626 (360) 577-7222 

Current Position 

Responsibilities 

Experience 

Education 

Publications/ 
Presentations 

Affiliations 

TECHNICAL MANAGER 111, GCMS VOA AND SEMI-VOA LABORATORIES - 
1997 to Present 

Primary responsibilities include supervision of GC/MS VOA and Semi-VOA staff, method 
development, training, data review, tracking department workload, scheduling analyses, and 
general maintenance and troubleshooting of GC/MS systems. 

Documentation of Demonstration of Capabilities is available for review. 

Manager, GCMS VOA Laboratory, Columbia Analytical Services, Inc., Kelso, Washington, 
1994-1 997. Responsible for supervision of GC/MS VOA stafc method development, training, 
data review, tracking department workload, scheduling analyses, and general maintenance and 
troubleshooting of GCMS systems. 

Scientist 111, GCMS VOA Laboratory, Columbia Analytical Services, Inc., Kelso, 
Washington, 1 99 1 - 1 994. Responsibilities included scheduling workload, data review, 
instrument maintenance and troubleshooting, and personnel training and evaluation. Also 
responsible for supervision of extraction personnel and instrument analysts. Additional 
supervisory duties included report generation and data review for GC analyses. 
Responsibilities also included project management and customer service. 
Chemist, Enseco-CRL, Ventura, California, 1990-1 991. Established GC/MS department 
including inventory maintenance, preparation of state certification data packages, method 
development, SOPS, and extended data programs. Performed daily maintenance and 
troubleshooting of GC and GUMS instrumentation. Scheduled and performed routine and 
non-routine VOA analyses. 

GCMS Chemist, VOA Laboratory Coast-to-Coast Analytical Service, Sun Luis Obispo, 
California, 1990-1 99 1. Responsible for standard preparation for VOA analyses and 
instrument calibration, tuning, and maintenance. Also implemented and further developed EPA 
methods for quantitative analysis of pesticides and priority pollutants.. 
Mass Selective Detector Maintenance, Hewlett-Packard Education Center, 1 993. 
Interpretation of Mass Spectra I, Hewlett-Packard Analytical Education Center, 1992. 
B.S., Chemistry, California Polytechnic State Universiv, Sun Luis Obispo, California, 1989. 
A.A., Liberal Arts, Allan Hancock College, Santa Maria, California. 1986 
Alternate Method to Lower Detection Limits to SatisfL Regulatory Action Levels for VoIatiIes 
in Groundwater, with David Edelman, Kairas Parvez, and Paul Laymon. TAPPI National 
Meeting, Orlando, Florida. 1996 
American Chemical Society. 1989 
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TODD N. POYFAIR 
1997 TO PRESENT 

Current Position 

Responsibilities 

Ekperience 

I 

Education 

Columbia Ana&icalServices, Inc, 131 7 s .  13th Avenue, Kelso, WA 98626 (360) 577-7222 

TECHNICAL MANAGER 111, SVG LABORATORIES - 2001 to Present 
Primary responsibilities include supervision of GC, HPLC, and fuels Semi-VOA,laboratory 
staff. Also responsible for training oversight, data review, tracking department workload, and 
scheduling and performance of GC and HPLC analyses. 

Documentation of Demonstration of Capabilities is available for review. 

SupervisorManager, General Chemistry Department, Columbia Analytical Services, Inc., 
Kelso, Washington, 1995-200 1. Responsibilities included supervision, management, and 
training of General Chemistry staff. Also responsible for workload coordination, data review, 
reporting, and instrument maintenance within the General Chemistry department. 
Project Chemist, Client Services Group, Columbia Analytical Services, Inc., Kelso, 
Washington, 1993-1 995. Responsibilities included technical project management and 
customer service. Responsible for meeting the clients' needs of timely and appropriate 
analyses, and to acted as liaison for all client-related activities within CAS. 
Scientist 11, General Chemistry Laboratory, Columbia Analytical Services, Inc., Kelso, 
Washington, 1992-1993. Responsibilities included the review and summarization of pH, 
alkalinity, conductivity, turbidity, hardness, and CODs. 
Scientist I, General Chemistry Laboratory, Columbia Analytical Services, Inc., Kelso, 
Washington, 1 992. Responsibilities included analysis of Total Organic Halogens, Chemical 
Oxygen Demand, Sulfides, Ammonia, TKN, Nitrate/Nitrite by Lachat, and Cyanide. 
Analyst 111, General Chemistry Laboratory, Columbia Analytical Services, Inc., Kelso, 
Washington, 199 1-1 992. Responsibilities included analysis of pH, Conductivity, Alkalinity, 
Turbidity, and Oil and Grease. 
BS, Chemistry, Portland State University, Portland, Oregon, 1991. 
BA, German, Portland State University, Portland, Oregon, 1990. 
COURSEWORK, Brigham Young University, Puovo, Utah. 1982-1983 & 1985-1986. 
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JAMES R. “JIMyy SMITH 
2001 TO PRESENT 

Columbia AnalyficalServices, Inc., 131 7 s .  13fh Avenue, Kelso, WA 98626 (360) 577-7222 

Current Position 

Responsibilities 

Experience 

Education 

TECHNICAL MANAGER I, DRINKING WATER LABORATORY SUPERVISOR - 
2002 to Present 

Overall implementation of Organic Drinking Water Methods and method development. 
Project management of Drinking water accounts. Development of Standard Operating 
Procedures for Drinking Water methods. Operation of Varian GC/MS, Agilant GCECD and 
Agilant HPLC. 

Documentation of Demonstration of Capabilities is available for review. 

Project Manager 111, Columbia Analytical Services, Inc., Kelso, Washington, 2001 -2002. 
Responsible for technical project management, ensuring overall data quality and compliance 
with customer requirements, and providing technical support to clients regarding laboratory 
application to projects. Extensive technical experience with the various GC and G C N S  
method allow for detailed technical review of organics projects. Also has extensive 
experience coordinating drinking water and sediment projects. Currently responsible for 
coordination of approximately $200,000 of analyses in the laboratory on a monthly basis. 
Current large clients include Bechtel (Navy work), which involves numerous groundwater- 
monitoring projects, the Port of Seattle and URS. Also responsible for various storm water 
studies for Bremerton Naval Shipyard. 

Director, Trace Organics and Project Manager, Amtest, Inc., Redmond, Washington, 1987- 
2001. Responsible for project management, client contact, data review, and writing reports. 
Additional responsibilities pertained to supervision of the trace organics department and 
running the G C N S  system. Performed various methods by G C N S  for volatiles, semi- 
volatiles and by GC for pesticides, PCBs, herbicides, and fuels (LUST). Also performed 
hazardous waste characterization including completion of waste profile forms. 

BS, Chemistry, Rochester Institute of Technology, Rochester, New York, 1985. 
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EILEEN M. ARNOLD 
1987 TO PRESENT 

Columbia AnalynifalServices, lnnc, 1317s. 13th Avenue, Kelso, WA 98626 (360) 577-7222 

Current Positior 

Responsibilities 

Experience 

Education 

Affiliations 

SCIENTIST IV, METALS LABORATORY, KELSO HEALTH AND SAFTEY 
OFFICER - 1994 to Present 

Duties include the operation and maintenance of the Inductively Coupled Argon Plasma 
(ICAP) Emission Spectrometer. This involves digestion, instrumental analysis, and report 
generation for environmental samples using approved EPA techniques. Health and Safety 
Officer responsibilities included development and implementation of the Kelso Health and 
Safety program, including accident investigation and incident review, maintenance of all safety 
related equipment and documents, and performance of monthly safety audits. 

Documentation of Demonstration of Capabilities is available for review. 

Project Chemist, Client Services Group, Kelso Health and Safety Officer, Columbia 
Analytical Services, fnc., Kelso, Washington, 1992-1 994. Duties included technical project 
management and customer service. Responsible for meeting the clients' needs of timely and 
appropriate analyses, and to act as liaison for all client-related activities within Columbia 
Analytical Services, Inc. Health and Safety Oflicer responsibilities included development and 
implementation of the Kelso Health and Safety program, including accident investigation and 
incident review, maintenance of all safety related equipment and documents, and performance 
of monthly safety audits. 
Scientist IV, Metals Laboratory, Health and Safety Officer, Columbia AnaGtical Services, 
Inc., Kelso, Washington, 1987-1992. Duties include the operation and maintenance of the 
Inductively Coupled Argon Plasma (ICAP) Emission Spectrometer. This involves digestion, 
instrumental analysis, and report generation for environmental samples using approved EPA 
techniques. Health and Safety Officer responsibilities included development and 
implementation of the Kelso Health and Safety program, including accident investigation and 
incident review, maintenance of all safety related equipment and docxments, and performance 
of monthly safety audits. 
Chemist, Dow Coming Corporation, Sprin&eld, Oregon, 1986- 1987. Responsibilities 
included ICP and atomic absorption work in silicon manufacturing. Methods development for 
ICP analysis of minor impurities found in silicon. 

Chemist, Ametek, Inc., Harleysville, Pennsylvania, 1982- 1985. Responsibilities included 
product research and development chemist involved in production of thin-film semiconductors 
for use as solar cells. Work involved AA and SEM techniques. 
Chemist, Janbridge, Inc., Philadelphia, Pennsylvania, 1978-1 982. Responsibilities included 
maintaining electroplating process lines through wet chemical analysis techniques, and 
performed Quality Assurance testing on printed circuit boards. 

BA, Chemistry, Immaculata College, Immaculata, Pennsylvania, 1 977. 

American Chemical Society, Member since 1987. 
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PAUL GOWAN 
1994 TO PRESENT 

CASHoldings Inc., 1317s. 13th Avenue, Kelso, WA 98626 (360) 577-7222 

Current Positior 

Responsibilities 

Experience 

Education 

IT MANAGER 11,2002 to Present 
Identify and plan IT requirements by interacting with management personnel to identify current and long-term 
user objectives. Assist in developing and tracking the IT computer capital budget. Provide electronic data 
deliverable (EDD) and LIMS system guidance to management personnel throughout the company. Ensure the 
effective utilization of computer systems. Train users as required. Establish IT policies, standards, practices, and 
specifications. Participate in the LIMS planning group. 

Plan and supervise IT department staffing, organization, hardware and software acquisitions 
to meet requirements. Acquire, develop, and maintain a professional, skilled, and motivated 
staff through effective performance review and career development programs. Develop and 
maintain relationships with local and national vendors of computer hardware, software, and 
telephone equipment. 

KELSO IT MANAGER, Columbia Analytical Services, Inc., Kelso, Washington, 1999-2002. 
Responsible for all IT efforts related to the CAS laboratory in Kelso, WAY including, but not 
excluded to computing equipment specification, purchasing and maintenance; network 
infrastructure; s o h a r e  development; strategic planning for hture IT initiatives; budget 
preparation performance reviews, and career growth planning for IT staff. 

TECHNICAL INFORMATION SPECIALIST, CAS Holdings,Inc., Kelso, Washington, 
1 994- 1999. Primary responsibilities included support automation of HP chemstation and 
Enviroquant; support continued development of unified organic laboratories; support and 
development of project-specific data deliverables, technical assistance in Information 
Technology at Kelso to meet CAS IT objectives as related to LIMS. 

Organics Section Manager, Anametrix, Inc., San Jose, California, 1992- 1994. 
Responsibilities included managing the GUMS and GCPesticide Departments, following 
protocols of the Department of Defense NEESA contracts (demanding stringent QNQC and 
“Level Dy data package submittals). Primary responsibilities included supervisor training and 
development, budget preparation and maintenance, performance reviews, data review, 
continuing research on environmental trends, SOP generation and updates, method 
development, capital equipment evaluation for laboratories, and project management. 

GCMS Program Manager, Anametrix, Inc., San Jose, Calfornia, 1988-1992. 
Responsibilities included supervision of five chemists, two Finnigan 4000 GC/MS Systems, 
and three HP 5971 GC/MS Systems. Primary responsibilities were to maintain high 
productivity and insure that the GC/MS department generated legally defensible data. Also 
responsible for sample scheduling and tracking, instrument maintenance and troubleshooting, 
analyst training and review, client interfacing, and purchasing. 

GCMS Analyst, Anametrix, Inc., San Jose, California, 1986-1 988. Responsibilities included 
analyzing for VOA and Semi-VOA priority pollutants using EPA Methods 6241625 and 
824018370. 

BA, Biochemistry, San Jose State Universi@ San Jose, California, 1986. 
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LAWRENCE J. “LAWRY” JACOBY 
1990 TO PRESENT 

Columbia AnalyticalServices, Inc., I31 7s. 13th Avenue, Kelso, WA 98626 (360) 577-7222 

Current Position 

Responsibilities 

Experience 

j 

Education 

Affiliations 

VICE PRESIDENT, QUALITY ASSURANCE DIRECTOR - 1992 to Present 

Responsible for the conduct of the quality assurance (QA) program and activities for CAS; for 
conducting systems and data audits at each CAS laboratory to ensure that the QA objectives 
established by management and by the various certifications, accreditations, project plans, and 
regulations under which CAS operates are satisfactorily met, to ensure that the QA programs 
are hnctioning as stated in QA Manuals, and to make appropriate recommendations for 
corrective actions and improvements; for management of performance evaluation and round- 
robin samples analyses programs; for evaluating data quality; for maintaining CAS-wide 
standard operating procedures; for preparing quarterly QA reports to management; for 
preparing, facilitating, and presenting quarterly ethics training; and for providing technical 
assistance and training to QA program managers at each CAS laboratory. 
Quality Assurance Coordinator, Columbia Analytical Services, Inc., Kelso, Washington, 
1990-1 992. Responsible for CAS/Kelso’s quality assurance program and projects, and for 
evaluating data quality. 
Client Services Manager, CH2M Hill Laboratory, Redding, California, 1989-1 990. 
Management of client services and sample custody groups; customer service and maintenance; 
project management; proposal and quotation preparation; project-engineer/laboratory liaison. 
Inorganic Division Manager, CHzM Hill Laboratory, Redding, California, 1988-1 989. 
Responsible for managing the operation of the inorganic analyses section including wet 
chemical, soil, and metals analyses; project management; customer service; proposal and 
quotation preparation. 
Laboratory Manager, CH2M Hill Laboratory, Cowallis, Oregon, 1986-1 988. Responsible 
for managing the operation of the laboratory and coordinating the activities of project support 
stafc project management; quality assurance; proposal and quotation preparation; laboratory 
safety; engineering project consulting. 
Analytical Chemist, Tele4ne Wah Chang, Albany, Oregon, 1976- 1986. Responsibilities 
included methods development; instrument maintenance; non-routine analyses; workload 
scheduling and coordination; and task force assignments. 
Instructor, Chemeketa Community College, Salem, Oregon, 1971 -1 976. Taught college 
courses in general, organic and analytical chemistry. 
Assistant Professor, Portland State Universiv, Portland, Oregon, 1969-1971. Taught college 
courses in general and organic chemistry. 
PhD, Organic Chemistry, Colorado State Universiv, Ft. Collins, Colorado, 1969. 
BS, Chemistry, Oregon State University, Cowallis, Oregon, 1965. 
American Society for Quality. 
American Chemical Society. 
AOAC International. 
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GARYK. WARD 
2001 TO PRESENT 

Columbia AnalytkalServices, Inc, 1317s. 13th Avenue, Kelso, WA 98626 (360) 577-7222 

Current Position 

Responsibilities 

Eiperience 

Education 

%blications, 
?resentations. 
And Afiliations 

VICE PRESIDENT, CHIEF QUALITY, SAFETY, AND ETHICS OFFICER - 2001 to 
Present 

Responsibilities include directing and managing the overall corporate-wide quality systems, 
ethics and safety programs for all CAS facilities, as well as strategic planning, marketing, 
business development, and information technology. Responsible for all interaction and 
liaison with government entities involving quality, technical and operational issues. 

Deputy Director, Laboratory Standards, Intertek Testing Services, Houston, Texas, 1998- 
200 1 .  Responsibilities included professional standardskpality assurance for 240 laboratories in 
93 countries, involving laboratory tests ranging fiom petroleum products and environmental 
samples to toys, textiles, and building products. Resolution of issues with a variety of 
governments, agiences, and companies with particular focus on interactions with the US EPA. 
Was previously responsible for all operations of over 100 labs in the Americas, ranging fiom 
Canada to South America, including duties to improve quality, raise profits and revenues, and 
implement a LIMS. 

Director, Technical Operations, Environmental Health Laboratories, South Bend, Indiana, 
1995-1 998. Responsibilities included operations and quality assurance of@e laboratory. 
Directed, administered and coordinated activities of the lab in accordance with goals and 
objectives of the company. Responsible for the R&D program, laboratory throughput and 
financial performance, and implementation of the new LIMS system. 

Executive Scientist, Quantewa (‘nseco), Arvada, Colorado, 1987- 1995. Responsibilities 
included providing expertise and experience in laboratory analysis and operations to the entire 
laboratory system. Duties included implementation of network-wide LIMS as well as 
coordination of the Technology, QA, IS, and Operations groups. As Director of Technology 
and Quality Assurance was responsible for management of the R&D program, Quality 
Assurance program, and Environment, Health and Safety program throughout the Enseco lab 
system. Direct reports were all QA managers, safety managers, and chief scientists fiom each 
of the 13 laboratories. 

Deputy Branch Chief, U.S. Envivonrnental Protection Agency, 1983-1987. Responsibilities 
included providing expertise to entire Superfund program ranging fiom lab analytical services 
to sampling. Duties involved managing the CLP program as well as the Supefind R&D 
program. As CLP National Program Manager was responsible for development and 
implementation of CLP analytical protocols, administration of contracts for over 100 
laboratories throughout the country, and liasion with contract divisions, other EPA programs, 
and enforcement. Responsible for development and implementation of disk deliverables, 
automated contract screening, as well as writing new protocols for specific methods such as 
ICPMS and for EPA methods such as included in SW846,3rd Edition. Duties also included 
coordination of the annual CLP conferences. 
MS, Chemical Oceanography, RSMS,  Universiv of Miami, Miami, Florida, 1973. 
BS, Chemistry, Loyola University, Los Angeles, California, 1970. 
Mr- Ward has a number ofpublications andpresentations, and is afiliated with several 
professional organizations. For a list of these, please contact CAS. 
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STEPHEN W. VINCENT 
1986 TO PRESENT 

Columbia AnalyiicalServices, Inc, 1317s. 131h Avenue, Kelso, WA 98626 (360) 577-7222 

Current Position 

Responsibilities 

Experience 

Education 

Publications/ 
Presentations 

Affiliations 

PRESIDENT, CAS HOLDINGS INC. - 1986 to Present 
Responsible for the overall growth and profitability of the CAS laboratory network. This 
includes establishing and implementing long-range objectives, plans, and policies, and 
representing the company with its major customers, technical community, and the public. 
Laboratory Manager, Weyerhaeuser Company, Federal Way, Washington, 1979- 1986. 
Responsibilities involved all phases of technical and administrative management. This 
included management of organic, inorganic, and microbiological analyses and management of 
capital; an annual operating budget of approximately $2 million; management of thirty staff 
members; contract procurement, and project management. Projects included an EPA Inorganic 
CLP contract; an EPA acid rain deposition contract; a contract with the Fish and Wildlife 
Service to measure trace organic contaminants in animal tissues; and others. 
Analytical Chemist, Weyerhaeuser Company, Longview, Washington, 1975-1 979. 
Responsibilities: Method development, routine analysis and supervision for the Weyerhaeuser 
Multi-Region Support Lab. Responsible for setting up a company-wide laboratory audit, 
round robin, and quality assurance program. 
Market Strategy for Technology Based Companies, Executives Program, Stanford 
University. 1994. 
Advanced Technical Management Program, University of California at Los Angeles, 
Department of Business, Engineering and Management, 1991. 
Completion of Coursework for MS, Pulp and Paper Technology, University of Washington, Seattle, 
Washington, 1984. 
Post Graduate Coursework, Engineering and Management, University of California at Los 
Angeles, Graduate School of Engineering and Applied Science, Los Angeles, California, 198 1. 
BS, Oceanography, University of Washington, Seattle, Washington, 1 974. 
Mr. Vincent has a number ofpublications andpresentations. For a list of these publications 
and presentations, please contact CAS. 
American Chemical Society. 
Technical Association of the Pulp and Paper Industry. 
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GENERAL CHEMJSTRYWATER CHEMISTRY LABORATORY 

Equipment Description 

Analytical Balances (9): 

Autoclave - Market Forge Sterilmatic 
Precisa and Mettler models 1988-2000 

1988 I LM I 5 
1987 I LM I 5 Calorimeter - Parr 1241 EA Adiabatic 

Centrihge - Damon/IEC Model K I992 I LM I 15 
Colonv Counter - Ouebec Darkfield 1988 LM I 4 
Conductivity Meters (2): 

Y SI Model 3200 

I ,  

Dissolved Oxygen Meter - YSI Model 58 (3) 1987,1988,1991 I LM I 5 
Distillation apparatus (Midi) - Easy Still (2) 
Drylng Ovens (1 1): 

Flash Point Testers: 
Shel-Lab and VWR models 

ERDCO Setaflash Tester (2) 

1996,2000 LM 7 

1988 - 2003 LM 15 

1988,1991 I LM I 5  
Flow-Injection Analyzers (2): 

Lachat Quik-Chem AE 

Dionex 2000i with Peaknet Data Systems 
Dionex DX-120 with Peaknet Data System 
Dionex ICS-2500 with Chromchem Data System 

5 
3 

1988 
1998 
2002 

LM 
LM 
LM 

2 
3 
3 

Ion Selective Electrode Meters (5) 
Fisher Scientific Accument Model 50 
Fisher Scientific Accument Model 25 
Fisher Scientific Accument Model 20 
Orion Model 920A 
Coming pWion Meter Model 135 

1997 
1993 
2000 
1990 
1992 

LM 
LM 
LM 
LM 
LM 

~ 6 
6 
6 
6 
6 

Microscopes (2): 
Bausch & Lomb 
Swift 

1988 
1988 

LM 
LM 

1 
1 

Muffle Furnace- Svbron Thermolvne Model F-A1730 1991 LM 15 
I I pH Meters (3): 

Beckman 34 (2) 
Fisher Scientific Accument Model 20 

1989 
1993 

LM 6 
LM 1 6  

1989 1 LM I 5 Shatter Box - GP 1000 
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GENERAL CHEMISTRYWATER CHEMISTRY LABORATORY (continued) 

Equipment Description 

Sieve Shakers (2): 
CE Tyler - Portable RX 24 
WS Tyler - RX 86 

~ _ _ _ _ _ _  

Thomas-Wiley Laboratory Mill, Model 4 
Total Organic Carbon (TOC) Analyzers (2) 
Coulemetrics Model 5012 
0-1  Corporation Model 101 0 
Total Organic Halogen (TOX) Analyzers (3): 

Hitachi 100-40 Single Beam 
Milton Roy 1001 Plus 
Vacuum Pumps (2): 
Welch Duo-Seal Model 1376 
Busch R-5 Series Single Stage 
Water Bathshcubators (6): 
Hach Model 15320 Incubator 
Precision Model L-6 (2) 
VWR 1540 
Fisher 1 1 -680-626M Incubator 
Fisher IsotemD Incubator 

Year Acquired 

1990 
1991 
1989 

1997 
2002 

1986 
1991 

1990 
1991 

1986 

Manufacturer or 
Laboratory Maintained 

(MMILM) 

LM 
LM 
LM 

LM 
LM 

LM 
LM 

LM 
LM 

LM 
LM 
LM 
LM 
LM 

## of Trained 
Operators 

5 
5 
7 

3 
3 

10 
10 

13 
13 

15 
15 
15 
15 
15 



Revision 14.0 
Appendix C 
1/07/05 
Page C4 

METALS LABORATORY 

Equipment Description Year Acquired 

Analytical Balance (6) 
Various Mettler AE 200 analytical balance 
Various Mettler models (5)  

Atomic Absorption Spectrophotometers (6): 
Varian SpectrAA 300 Zeeman AA and IBM Data 

Varian SpectrAA Zeemad220 AA w/Data Systems (2) 
Varian SpectrAA 20 with Flame, Cold Vapor, and 

Systems (2) 

1990 
1988 

1989 

2000 

Hvdride Svstems I 1 OQQ 

Centrifuge - IEC Model Clinical Centrifuge I 1990 
Drying Oven - VWR Model 1370F 1990 

1988,1992 

1988 

Freeze Dryers (2) - Labconco 
Inductively Coupled Plasma Atomic Emission 
Spectrometer (ICP-AES) - Thermo Jarrell Ash Model 61E 
Inductively Coupled Plasma Atomic Emission 
Spectrometer (ICP-AES): Thermo Jarrell Ash, Model 

MS): VG Excel1 2001 
Muffle Furnace - Thermolyne Furnatrol Model 53600 1991 
Shaker - Burrell Wrist Action Model 75 
TCLP Extractors (3) 1989,2002 

1990 

Manufacturer or 
Laboratory Maintained 

CMMkM) 

MM 
MM 

LM 

LM 

LM 

LM 
LM 
LM 

LM 

MM 

MM 

MM 
LM 
LM 
LM 

# of Trained 
Operators 

12 
12 

3 

3 

3 

12 
12 
5 

4 

4 

3 

3 
5 
12 
5 
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I SEMIVOLATILE ORGANICS SAMPLE PREPARATION LABORATORY 

Equipment Description Year Acquired 

Accelerated Solvent Extractor - Dionex ASE 200 1996 
Analytical Balance (3) 

Mettler BB240 1987 
Satorious B610 (2) 1999,2000 

Aspirator pumps - Labconco Cole Parmer (1) 
Centrihges (2): 

1994 

Adams Model DYNAC 1986 
Sorvall Model GLC-1 1988 

Extractors: Lab-Line Multi-Unit Extraction Heaters (60) 1987-1992 
Extractors (64): 

Continuous Liquidniquid Extractors (24) 1991 
Branson Model 450 Sonifier (2) 
Tekmar Sonifier (2) 
Soxhtherm (36) 

7673 autosampler and FID Detector 

ABC single column (2) 
ABC Autoprep 1000 

Gas Chromatograph: Hewlett-Packard 5890 

Muffle Furnace - Parflow MIC 6000 

1991 
1994 
2000 

1995 
1994 

Solid Phase Extractors (4) - Dionex SPE-Dex 4790 2003 
Sonic Water Bath - Branson Model 8200 1 1991 

Vacuum Pump - Edwards I 1992 

Manufacturer or # of Trained 
Laboratory Maintained 

OMMnJM) 
LM I 5 I 

MM 
MM 

LM I 7 I 
LM 7 
LM 7 

LM I 12 I 

LM 10 
LM 4 
LM 4 
LM 5 
LM I 5 1  
LM 4 
LM 4 
LM 12 
LM 6 
LM I 12 I 
LM I 8 I 
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Analytical Balance - Mettler AT 250 

GC SEMIVOLATILE ORGANICS INSTRUMENT LABORATORY 

1989 MM 6 

Equipment Description 
Manufacturer or 

Year Acquired Laboratory Maintained 1 (MMILM) 

# of Trained 
Operators 

Chromatography Data Systems (1 2) 
HP Enviroquant (8) 
Thruput Target (4) 

1994-2002 
1998-2000 

LM 
LM 

4 
3 

Gas Chromatographs (1 1): 
Hewlett-Packard 5890 GC with HP 7673 

Hewlett-Packard 5890 GC with HP 7673 
Autosampler and Dual ECD Detectors (7) 

LM 

LM 

5 

4 

Agi 4 

Agi 4 
Autosampler and Dual FPD Detectors 

GC/MS SEMIVOLATILE ORGANICS INSTRUMENT LABORATORY 

Equipment Description 

HF' 7673 Autosampler (2) 

HP 7673 Autosampler (2) 

HP 7673 Autosampler (3) 

7683 Autosampler (1) 

Agilent 5890/5970 with ATAS Optic2 LVI and 

Agilent 589015972 with ATAS Optic2 LVI and 

Agilent 6890/5973 with ATAS Optic3 LVI and 

Year Acquired 

1990,1994 

1993,1994,1998 

2004 

Manufacturer or 
Laboratory Maintained 

W m M )  
LM 

MM 

MM 

MM 

MM 

# of Trained 
Operators 

6 

4 
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PETROLEUM HYDROCARBONS GCMPLC LABORATORY 
I I Manufacturer or I #ofTrained 

Equipment Description . Year Acquired Laboratory Maintained Operators I ( M M n m  
SAMPLE PREPARATION 

Mettler BB240 

INSTRUMENTATION 
Hp Enviroquant Chromatography Data Systems (1 0) 
Gas Chromatographs (8): 
Varian 3300 with PIDFID detectors 
0-1 4460A Purge and Trap Concentrator and 
Dynatech PTA-30 Autosampler 

Hewlett-Packard 5890 Series I1 with PID 
Tekmar LSC-2000 Purge and Trap 
Dynatech Archon 5 100 Autosampler 

Hewlett-Packard 5890 Series I1 with TCDF 
and ComBi-Pal Headspace Autosamp 

Hewlett-Packard 5890 Series I1 with PID/PID/FID det. 
0-1 4560A Purge and Trap Concentrator 

Dynatech Archon 5100 Autosampler 

Autosampler and Dual FID Detectors (3) 

Agilent 7873 Autosampler 

Hewlett-Packard 5890 GC with HP 7673 

Agilent 6890 with Dual FID Detectors and 

High-Performance Liquid Chromatographs (2): 
HP 1090M Series I1 with Diode Array UV Detector 
HP 1050/1100 Series with Fluorescence & Diode Array 

High-Performance Liquid Chrornatographhfass 
Spectrometer - Thermo Electron TSQ Quantum 
LC/MS/MS with Thermo Surveyor HPLC and 
Autosampler 

UV Detectors 

1994-2002 

1989 
1989 
1996 

1999 
1999 
1999 
1999 

1990 - 1995 

2001 

1999 
2004 

2005 

LM 

LM 
LM 
LM 
LM 
LM 
LM 
LM 
LM 
MM 
LM 
LM 
LM 

LM 

LM 
LM 

MM 

6 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

4 

3 
3 

2 
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VOLATILE ORGANICS LABORATORY 

Equipment Description Year Acquired 

Analytical Balance 
Mettler PE 160 I 1989 

Baxter Vortex Mixer 
Extractors (1 0): 

Millipore TCLP Zero Headspace Extractors (10) 1987-1992 
TCLP Extractor - Tumbler (12 position) 

HP Enviroquant Chromatography Data Systems (10) 1994-2002 
Drying Ovens (2): I 

Agilent 589015970 (2) 
Tekmar 3000 Purge and Trap Concentrator 
Dynatech ARCHON 5 100 Autosampler 

EST Encon Purge and Trap Concentrator 
Dynatech ARCHON 5 100 Autosampler 

Agilent 5890/5970 

1989 
1995 
1996 
1999 
2002 
1999 

Agilent 5890/597 1 
Tekmar 3000 Purge and Trap Conc 
Dynatech ARCHON 5100 Autosamp 

Tekmar 3000 Purge and Trap Concentrat 
Agilent 589015972A 

Dynatech ARCHON 5 100 Autosampler 

Tekmar 3 100 Purge and Trap Concentrator 
Varian Archon Autosampler 

Agilent 689015973 
1996 
2001 
2001 
200 1 

Manufacturer or 
Laboratory Maintained 

OMM/LM) 

MM 
. LM 

LM 
LM 
LM 

MM 
LM 
LM 
MM 
LM 
LM 
MM 
LM 
LM 
MM 
LM 
LM 
MM 
LM 
LM 

# of Trained 
Operators 

6 
6 

2 
2 
6 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
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Analytical Balance - Mettler BB300 
Extractors (5) - Horizon SPE-DEX Solid Phase Extractor 

I DRINKING WATER ORGANICS LABORATORY 

1991 MM 2 
2003 LM I 2 

Equipment Description 

Aglinet Enviroquant Chromatography Data Systems (2) I 2003 
Varian Saturn Chromatography Data System I 2003 

Year Acquired 

LM 
LM 

Manufacturer or 
Laboratory Maintained 

OMM/LM) 

Evaporator - Organomation N-Evap 

# of Trained 
Operators 

2003 LM 2 

Varian 3900 GC w/CP8400 autosampler 
Varian Saturn 2100T mass spectrometer 

2003 LM 2 
2003 LM 2 

2 

Karl Fisher Titrators (2) - Mettler DL38 and DL39 
Melting point apparatus - Optimelt 

2 

2004 MM 3 
2004 LM 3 

Refractometer - Reichert Abbe Mark I1 
Rotary evaporator - LaboncoKole-Parmer aspirator pump 

Agilent 1 100 HPLC w/post-column derivitization: 
W/Fluoescence detectors 
Pickering PCX-5200 Post-column derivitization unit 

2004 LM 2 
2004 LM 3 

2003 
2003 
2003 

Rotary shakers - Thermolyne Rotomix (2) 
Vacuum oven - Precision Model 19 w/GAST aspirator 

LM 
LM 
LM 

2004 LM 2 
2004 I LM 3 

2 
2 
2 

PHARMACEUTICAL TESTING LABORATORY 
I I Manufacturer or I #ofTrained 

Equipment Description 

Water baths (3) - VWR Models 12 12, 1235 and I Labline 18002 I LM 
2o04 I 
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I AUTOMATED DATA PROCESSING EQUIPMENT I 
Equipment Description Year Acquired 

I-WAN: LIMS Sample Manager using Oracle log DBMS 
running on Redhat Advanced Server 3.0 (Linux) 
platform connectedinked on a kame relay WAN 
environment 

2 - Network Servers Pentium 111 class. 1 for Reporting and 
Data Acquisition running Windows 2003 Advanced 
Server. 1 for Applications running Windows 2000 
Advanced Server. Data acquisition capacity at 
65GB with redundant tape and disk arrarys. 

1994-2004 

1994 - 2004 

running Windows 2000/XP on LAN connected via 
1 OBT/l OOBT and TCP/IP for LIMs Terminal 
Emulation 

for all PC/Workstations. Some systems still using 
Office 2000197. 

Web mail via Cobalt Oube interface. Microsoft 

Microsoft Office 2003 Professional as the base application 1996 - 2004 

E-Mail with link to SMTP for internallexternal messaging. 1994 - 2004 

Standard Excel (R) reporting platform application linked 
to L A "  for data connectivity and EDD 
generation. 

1996 - 2004 

Facsimile Machines 9600 - 33600 Baud, (2) Brother 
4750e, 15 ppm; (1) Brother MFC 1970MC, 2ppm; 
(1) Canon CFX-LA000 

1991 - 2004 

Copiers/Scanners (2) Konica 7085, 85ppm, 20GB; (2) 
Konica 7155; (1) Toshiba eStudio 80. The 7085s 
and one 7 155 are accessible via LAN for network 
scanning. 

2000 - 2004 

Dot Matrix Epson FX-880, LQ-1050, LX-300 I 1991 -2004 
1998 - 2004 I Thruput, MARRS, Stealth, Harold, Blackbird, StarLIMS 

reporting software systems. 

Manufacturer or # of Trained 
Laboratory Maintained Operators 

(MMLM) 
LM NA 

LM NA 

LM NA 

LM NA 

I NA 
LM 

LM I NA 
LM I NA 

I NA 
LM 

LM NA 
NA I LM 

NA: Not applicable. This equipment administered by IT staff but may be used by all staff. 
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efrigerators and Coolers Record temperatures 

Check digestiodcondensation 

Clean digestion chamber 
Clean permeation tube 
Clean six-port valves 
Clean sample pump 
Clean carbon scrubber 

Every 2000 hours, or as needed 
Every 2000 hours, or as needed 
Every 200 - 2000 hours, or as needed 
Every 200 - 2000 hours, or as needed 
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lstrument ctivity Frequency 

)tal Organic Halogen Analyzers Change cell electrolyte Daily 
Change electrode fluids Daily 
Change pyrolysis tube As needed 
Change inlet and outlet tubes As needed 
Change electrodes As needed 

ow Injection Analyzer Check valve flares Each use 
Check valve ports Each use 
Check pump tubing Each use 

Check manifold tubing Each use 
Check T's and connectors Each use 

n Chromatographs Change column Every six months or as needed 
Change valve port face & hex nut Every six months or as needed 
Clean valve slider Every six months or as needed 

Check aspiration tubing Daily 
Clean optics Every three months 
Empty waste container Weekly 

tomic Absorption Spectro- Check gases Daily 
photometers - GFAA Check argon dewar Daily 

Change graphite tube 
Clean furnace windows Monthly 

:P - AES Check argon dewar Daily 
Replace peristaltic pump tubing Daily 
Empty waste container Weekly 
Clean nebulizer, spray chamber, 

Replace water filter Quarterly 
Replace vacuum air filters Monthly 

Daily, as needed 

and torch Every two weeks 
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Instrument ctivity requency 
ICP - MS Check argon dewar Daily 

Check water level in chiller Daily 
Complete instrument log Daily 
Replace peristaltic pump tubing Daily 
Clean sample and skimmer cones 
Clean RF contact strip 

As needed 
As needed 

Inspect nebulizer, spray chamber, 

and torch Clean as needed R 

Backflush valves As needed 
High Pressure Liquid Backflush guard column As needed 

Chromatographs Backflush column As needed 
Change guard column 
Change column 

As needed when back pressure to high 
Annually or as needed 
As needed 
After column maintenance 
As needed 
Annually 

Clean flow cell As needed 
Fluorescence detector check Daily 
Diode array absorbance check Daily 

Gas Chromatographs, Check gas supplies Daily, replace when pressure reaches 
Semivolatiles 50 psi 

Change in-line filters 
Change septum 
Change injection port liner 
Clip first 6-12" of capillary column 
Change guard column 
Replace analytical column 
Check system for gas leaks 

Clean FID 
Clean ECD 

Quarterly or after 30 tanks of gas 
Daily 
Weekly or as needed 
As needed 
As needed 
As needed when peak resolution fails 
After changing columns and after any 

Weekly or as needed 
Quarterly or as needed 

power failure 

R ILeak test ECD 1 Annually 
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nstrument ctivity Frequency 
;as ChromatographMass Check gas supplies Daily, replace when pressure reaches 
Spectrometers, Semivolatiles 50 psi 

Change in-line filters Annually or as needed 
Change septum Daily, when in use 
Change injection port liner Weekly or as needed 
Clip first 6-12” of capillary column As needed 
Change guard column As needed 
Replace analytical column As needed when peak resolution fails 

Clean purge vessel Daily 
ias Chromatographs, Check gas supplies Daily, replace when pressure reaches 
Volatiles 50 psi 

Change in-line filters 
Change septum Daily 

Quarterly or after 30 tanks of gas 

Clean PID lamp 
Clean FID 

As needed 
As needed 
As needed when peak resolution fails 
After changing columns and after any 

As needed 
As needed 

power failure 

IChange ion exchange resin {Every 60 days 
Replace nickel tubing 

ias Chromatograph/Mass Check gas supplies 
Spectrometers, Volatiles 

Change in-line filters 
Change septum 
Clip first foot of capillary column 
Change guard column 
Replace analytical column 
Clean jet separator 
Clean source 

Quarterly or as needed 
Daily, replace when pressure reaches 

Annually or as needed 
Daily 
As needed 
As needed 
As needed when peak resolution fails 
As needed 
As needed when tuning problems 

50 psi 

IChange pump oil s specified by service specifications 
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COLUMBIA ANALYTICAL SERVICES, INC. , KEISO, WA. 
STANDARD OPERATING PROCEDURES TABLE OF CONTENTS 

January 7, 2005 

ARMY CORPS OF ENGlXEERS HTRW PROJECT MANAGEMENT 

CHECKING PIPETTE CALIBRATION 

A DM-HTR W 

ADM-CPIP 

CONTROL CHARTING QUALITY CONTROL DATA 

DATA ARCHIVING 

ADM-CHRT 

ADM-ARCH 

DATA REPORTING AND REPORT GENERATION 

ELECTRONIC DATA BACKUP AND ARCHIVING 

ADM-RG 

ADM-EB ACKUP 

DIAZOMETHANE PREPARATION 

FLORISIL CLEANUP 

EXT-DIAZ 

EXT-FLOR 

MEASURING SAMPLE WEIGHTS AND VOLUMES FOR ORGANICS ANALYSIS 

ORGANIC EXTRACTIONS GLASSWARE CLEANING 

EXT-WVOL 

MT-GC 

PRESSURIZED FLUID EXTRACTION 
~~ 

EXT-3545 

SOP NAME 

I I 

CONTINGENCY P U N  FOR LABORATORY EQUIPMENT FAILURE I ADM-ECP 

1 I 

0 I 

LABORATORY DATA REVIEW PROCESS ADM-DREV 

ON AND CONTROL 
4 4 %  

THERMOMETER CALIBRATION I ADM-TCAL 

COLIFORM, FECAL BIO-9221FC 

COLIFORM, FECAL (MEMBRANE FILTER PROCEDURE) BIO-9222D ' 

COLIFOlUvl, TOTAL 

j 

! -  

0 I 
2 I 

FECAL STREPTOCOCCUS/ENTEROCOCCUS BIO-9230B 

HEFTEROTROPHIC PLATE COUNT BIO-HPC 

MICROBIOLOGY OUALlTY ASSURANCE AND OUALITY CONTROL I BIO-OAK 

EPA CLP ORGANICS ANALYSES I CLP-ORGA 1 1 

ADDlTION OF SPIKES AND SURROGATES I EXT-SAS 

AUTOMATED SOXHLET EXTRACTION EXT-3541 

CONTINUOUS LIQUID - LIQUID EXTRACTION EXT-3520 

4 7 

MT-SULF I PREPARATION OF ANHYDROUS SODIUM SULFATE, MARTJX SAND. SODIUM 
CHLORIDE. AND POTASSIUM CARBONATE 



SOX tlL.ET EXTRACTION 

ULTIWSOXIC EXTRACTION 

EXT-3540 

EXT-3550 

ALKALINITY TOTAL GEN-310.1 

FERROUS IRON IN WATER 

FLASHPOINT DETERMINATION - SETAFLASH 

GEN-FeII 

GEN-I020 

FLUORIDE 

FORMALDMYDE COLORIMETRIC DETERMINATION 

GJ3-FISE 

GEN-FORM 

HEAT OF COMBUSTION 

HEXAVALENT CHROlClKJM - COLORIMETRIC 

GEN-BTU 

GEN- CR6 

HYDROGEN HALIDES BY ION CHROMATOGRAPHY (METHOD 26) 

ION CHROMATOGRAPHY 

GEN-HA26 

GEN-IONC 

SEPARATORY R;;\;NEL LIQUID-LIQUID EXTRACTION I EXT-3510 

SOLID PHASE EXTRACTION I EXT-3535 

I I 
WASTE DILLTION EXTRACTION 1 EXT-3580 

ACIDITY I GEN-305.2 

5 I 

AMMONIA BY FLOW INJECTION ANALYSIS I GEN-320.1 

1 I GEN-350.2 AMMONIA, NITROGEN - DISTILLATION PROCEDURE 

BIOCHEMICAL OXYGEN DEMAND GEN305.1 

BULK DENSITY OF SOLD WASTE. FRACTIONS I GEN-El109 

CHLORIDE (TTRIMETRIC. MERCURIC NITRATE) GEN-325.3 

CHLORINE, TOTAUFREE RESIDUAL GEN-330-4 

COLOR E N - 1  10.2 I 

0 COLOR, NCASI GEN-NCAS 

CONDUCTIVITY IN WATER AND WASTES GEN-COND 

DEXEJWINATION OF INORGANIC ANIONS IN DRJNKING WATER BY ION 
CHROMATOGRAPHY I GEN-300-1 

i-i 
3 I 

GLASSWASHING FOR INORGANIC ANALYSES I GEN-WASH 

HALIDES. ADSORBABLE ORGANIC (AOX) I GEN-1650 

H A D E S ,  ADSORBABLE ORGANIC (AOX) I GEN-506 

HALIDES, EXTRACTABLE ORGANIC (EOX) I GEN-9MOM 

HALIDES, TOTAL ORGANIC (TOW 

HALOGENS TOTAL AS CHLORIDE BY BOMB COMBUSTION 1 GEN-5050 

HARDNESS, TOTAL I G E N - 1 3 0 . 2  



MBAS 

MERCURY IN COAL SAMPLE PREPARATION BY PARR BOMB COMBUSTION 

NITRATE/NITRITE. NITJUTE BY FLOW INJECTION ANALYSIS 

NITRITE BY COLORlh4ETfUC PROCEDURE 
~~ 

NITROGEX, MTMLTION OF NITRATUriITRlTE AND AMMONIA IN SOlLlSLUDGE 

NITROGEN. TOTAL AND SOLUBLE WELDAHL 

PARTICLE SIZE DETERMINATION 

PARTICLE SIZE DEI'ERMINATION - ASTh4 PROCEDURE 

PERCHLORATE BY ION CHROMATOGRAPHY 

PI1 IN SOIL AND SOLIDS 

Ph IN WATER 

PHENOLICS, TOTAL 

PHOSPHORUS DETERMNATION USING COLORMETRIC PROCEDURE 

_ _  
SOLIDS. TOTAL DISSOLVED (TDS) 

SOLIDS, TOTAL SUSPENDED (TSS) 

SOLIDS, TOTAL VOLATILE AND PERCENT ASH IN SOIL AND SOLID SAMPLES 

SULFIDE. SOLUBLE DETERMINATION OF SOLUBLE SULFIDE IN SEDIMENT 

SULFIDE, TITRIMETRIC (IODINE) 

SULFITE 

TANNIN AND LIGNIN 
_____ 

THIOCYANATE 

TISSUE SAMPLE PREF'ARATlON 

TOTAL CYANIDES AND CYANIDES AMENABLE TO CHLORINATION 

TOTAL ORGANIC CARBON IN WATER 

TOTAL SOLIDS 

TOTAL SULFIDE BY PSEP 

TOTAL SULHDES BY MJZTHYLENE BLUE DETERMINATION 

TOTAL SULFUR FOR ION CHROMATOGRAPHY 

TURBIDITY MEASUREMENT 

ULTIMATE BOD 

CATION-EXCHANGE CAPAUTYOF SOILS (SODNM ACETATE) - METHOD 9081 

CLOSED VESSEL OIL DIGrSTION 

DETERMINATION OF LEAD BY FLAME ATOMIC ABSORPTION (FAA) 

DETERMINATION OF METALS & TRACE ELEMENTS BY INDUCTIVELY COUPLED 

~~ 

GEN-425.1 1 

GEN-HGPREP 0 

GEN-X3.2 4 

GEN-35.1.1 0 

GEN-NNA 2 

GEN-TKN 7 

GEN-PSP 4 

GEN-PSASTM 0 

GEN-314-0 9 

GEN-PhS 7 

GEN-Phw 7 

GEN420.1 9 

GEN-365.3 7 

GEN-160.2 

GEN-160.4 

~ 

GEN-376- 1 0 

GEN-AVS 4 

Gm-376-2 0 

GEN-RS 4 

GENS03 1 

GEN-5550 4 

GEN-THIOCN 0 

GEN-TISP 3 

GEN-335 10 

GEN-TOC 6 

GEN- 160.3 9 

GEN-S2PS 

GEN-9030M 

GEN-ICS 

GEN-TURB 

GEN-UBOD + 
MET-908 1 I 1 

MET-305iM 

MET-7420 

MET-6020 



ABSOKPTlON SPECTROMETRY (GFAA) 

FLUORFS SPECTROMETRY 

SELENIUM BY BOROHYDRIDE REDUCTION ATOMIC ABSORpTlON MET7742 0 

MET-RPMS 4 TRACE METALS IN WATER BY PRECONCENTRATION USING REDUCTIVE 
PRECIPITATION FOLLOWED BY ICP-MS 

ANALYSIS OF WATER, SOLIDS AND SOLUBLE WASTE SAMPLES FOR SEMI- PET-SVF 7 
VOLATILE FUEL HYDROCARBONS 

GAXILIKE RANGE ORGANICS BY GAS CHROMATOGRAPHY PET-GRO 6 
' 

BOll"LE ORDER PREPARATION AND SHIPPING SMO-BORD 5 

FOREIGN SOILS HANDLING TREATMENT SMO-FSHT 3 

SAMPLE DISPOSAL SMO-SDIS 5 

SMO-GEN 19 SAMPLE RECENWG 

6 

SOC-CAL 5 

BUTYLTINS SOC-BUTYL 

CALIBRATION OF INSTRUMENTS FOR ORGANICS CHROMATOGRAPHIC 
ANALYSES 



CARBON CLEAN UP 

CHLORINATED HERBICIDES 

CHLORINATED PHENOLICS IN WASTE WATER BY IN-STTU 

SOC-8151M I 5 CHLORINATED PHENOLS METHOD 8151 MODIFIED 

CONFIRMATION PROCDURE FOR GC A N >  HPLC ANALYSES SOC-CONF I 4 

CONGESER-SPECIFIC DETERMINATION OF PCBS BY GGlECD 

DETERMINATION OF NITROGEN OR PHOSPHORUS CONTAINING PESTICIDES 

DIMP SOC-DIMP 

DMD SYNTHESIS SOC-DMD I 1 

EXTRACTfON METHOD FOR ORGANOTINS IN SEDIMENTS, WATER, AND TISSUE 

FORMALDEHYDE BY HPLC SOC-8315A 

SOC-3G4oA I 5 GEL PERMEATION CHROMATOGRAPHY 

GLYCOLS SOC-8015M 5 
I 

NITROAROMATICS AND NITRAMINES BY HIGH PERFORMANCE LIQUID 
CHROMATOGRAPHY 

SOC-8330 8 

NITROGLYCERM AND PETN BY HIGH PERFORMANCE LIQUID 
CHROMATOGRAPHY 

SOC-8332 
~ 

3 

I 

SOC-NITG 1 
~ 

NITROGUANIDME BY HIGH PERFORMANCE LIQUID CHROMATOGRAPHY 

SOC-608 I 2 ORGANOCHLORINE PESTICIDES AND PCBs (METHOD 608) 

ORGANOCHLORINE PESTICIDES BY GAS C 
COLUMN TECHNIQUE 

SOC-8081 7 

SOC-LIPID 

PICRIC ACID AND PICRAMIC ACID BY WPLC 0 sco-PICRIC 

SOC-827OP 4 POLYNUCLEAR AROMATIC HYDROCARBONS BY GAS CHROMAMGRAPHYRvlASS 
SPECTROMETRY SIM 

POLYNUCLEAR AROMATIC HYDROCARBONS BY HPLC SOC-83 10 I 9 

REMOVAL OF SULFUR USING COPPER 

RESIN AND FA" ACIDS BY GC/MS 

SEMNOLATILE ORGANIC COMPOUNDS BY CCiMS SOC-625 

SEMNOLATILE ORGANIC COMPOUNDS BY GCMS 
~~ 

SEMNOLATLE ORGANIC COMPOUNDS BY GUMS - LOW LEVEL PROCEDURE SOC-827OL 

SEMIVOLATILE ORGANIC COMPOUNDS BY G C M S  SELECTED ION MONITORING SOC-8270s 

SOC-SCR 
~~ 

SEMI-VOLATILE ORGANICS SCREEMNG 

SILICA GEL CLEANUP 

SULFURIC ACID CLEANUP soc-3665 

1 .Z-DLBROMOETHANE. 1,2-DIBROMO-3-CHLOROPROPANE, AND 1.2,3-TCP BY GC SVD-504 I 2 

CARBAMATES AND CARBAMOYLOXJMES JN WATER BY POSTCOLUMN 
DERNITIZATION HPLC 

SVD-531 - I  2 



CHLORINATED HEBICIDES IN DRINKING WATER 

DIQUAT AND PARAQUAT BY HPLC 

ENDOTHALL IN DRINKING WATER BY G C N S  I SVD-548 I 2 I 

SVD-5 15-4 2 

SVD-549 2 

GLYPHOSATE IN DRINKING WATER BY HPLC 

HALOACETIC ACIDS IN DRINKING WATER 

ORGANOCHLORINE PESTICIDES AND PCBS IN DRINKING WATER 

SEMIVOLATILE ORGANIC COMPOUNDS BY G C N S  (METHOD 525.2) I SVD-525 I 

SVD-547 2 

SVD-552 2 

SVD-508 1 2 

AROMATIC VOLATILE ORGANICS (BTEX) BY GC - METHOD 602 

AROMATIC VOLATILE ORGANICS (BTM) BY GC - METHOD 8021 

PURGE AND TRAP FOR AQUEOUS SAMPLES 

PURGE AND TRAP/EXTRACTION FOR VOC IN SOIL AND WASTE SAMPLES, 
CLOSED SYSTEM 

SAMPLE SCREENING FOR VOLATILE ORGANIC COMPOUNDS IN SOIL. WATER I VOC-BVOC I 3 I 

VOC-602BTEX 1 

VOC-8MIBTEX 2 

VOC-5030 3 

VOC-5035 4 

VOLATILE ORGANIC COMPOUNDS BY GC/MS I VOC-624 I 7 I 
VOLATLE ORGANIC COMWUNDS BY G C N S  

WA-DOH DRINKING WATER PROTOCOL 

ZERO HEADSPACE EXTRACTION (EPA METHOD 131 1) 

VOC-826OB 9 

VOC-WA.DOH 2 

VOC-ZHE 4 
~ 

PHARMACEUTICAL TESTING SOPS 

PHM-Q A05 EVALUATING AND SELECTING METHODS FOR PHARMACEUTICAL AND 
NUTRACEUTICAL TESTING 

PHARMACEUTICAL TESTING QUALITY R 

1 

MEFXURY IN PHARMACEUTICAL EXCIPIENTS 

DETERMINATION OF ORGANIC VOLATILE IMPURITIES (OVI’s) IN 
PHARMACEUTICAL EXCIPIENTS BY GC 

MET-PHHG 0 

PHC-POVI 0 

I PHM-QA06 I 0 I OUT O F  SPEClFICATION (00s) INVESTIGATION AND RETESTING 

FDA EXTRACTABLES 

GC-FJD IMPURITIES IN METHYLSULFONYLMETHANE (MSM) 

CHANGE CONTROL 0 I 

PHC-FDAEX 0 

PHM-MSM 0 

I MET-PHAA 
DETERMINATION OF TRACE METALS IN PHARMACEUTICAL EXCIPIENTS BY 
GFAA 

I SOC-h4LC I o 1  AMINO ACID ASSAY IN PHARMACUETlCAL MANUFACTURING MATERJALS 
USING HPLC 
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I Unreguk$ed:Contaminants, Group I l l  Unregulated Contaminants, 
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? -EFFECTIVE . .. JULY 1;,,.2004 THROUGH JUNE 30,2005 

Ming S. Chan, Ph.D. 
Bureau Chief, Bureau of Laboratories 

Florida Deparbnent of Health 
DH Form 1697,7103 

NON-TRANSFERABLE 05/24/2004E87412 
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THIS LISTING OF ACCREDITED ANALYTES SHOULD BE USED ONLY WHEN 
ASSOCIATED WITH .4 VALLD CERTlFICATE 

State L,aboi-aiciiy ID: E87112 EPA Lab Code: .#A00035 (360 j 577-7222 

E87412 
Columbia Analytical Scwices, Inc. - WA 
1317 South 13th Avenue 
Kelso, WA 98626 
Matrix: Drinking Water 

Analyte Meth u ti/Tec h Category Type Effec.tivc Date 
1. I :  : .2-TCet-a~l;loro~~a;l~ EPA 52-1.' G r w p  I 1  Ihre$f;ilicd Contaminanis NF'iAP 

Certification 

I tiiR/7601 
I J, I-Trichloroefhane 
1 I ,2,2-Tctrachloroethane 
1 __ 1,2-Trichloroethane 
1,l -Dichloroetliane 
I, I-Dichloroethylene 
1, I-Dichloropropene 
1.2.3-Trichlorobenzene 
I ,2.3-Trichloropropane 
I ,2,3-Trichloropropane 
I .2.4-Trichlorobenzenr. 

. I ,2,4-'rrimethylbcn2ene 
1 1.2-Dibromo-3-chloropropane (DBCP) 

1,2-Dibromoethane (EDB, Ethylene dibromide) 
1.2-Dichlorobenzene 
I ,ZDichloroethane 
1.2-Dichloropropane 
1,3,5-TrimethyIbenzene 
1,3-Dichlorobenzene 
1,3-Dichloropropane 
1,4-Dichlorobenzene 
2,2-Dichloropropane 
2;4,5-T 
2,4-D 
2~4-Dinitrotoluene (2,4-DNT) 
2,&Dinitrotoluene (2,6-DNT) 
2-Chlorotoluene 
3-Hydroxycarbohran 
4,4'-DDD 
4.4-DDD 
4,4'-DDE 
4,4'-DDE 
4,4'-DDT 
4,4'-DDT 
4-Chlorotoluene 
4- tsopropyltoluene 

EPA 524.2 
EPA 524.7 
EPA 524.2 
€PA 524.2 
EPA 524.2 
EPA 524.2 
€PA 524.2 
EPA 504. I 
EPA 524.2 
EPA 524.2 
€PA 5242 
EPA 504.1 
EPA 504.3 

EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
€PA 524.2 
EPA 5242 
EPA 524.2 
EPA 515.4 
EPA 5 15.4 
EPA 525.2 
EPA 525.2 
EPA 524.2 
EPA 531.1 
EPA 508.1 
€PA 525.2 
EPA 508.1 
€PA 525.2 
EPA 508.1 
EPA 525.2 
EPA 5243 
EPA 524.2 

Other Kegulaed Contaminants 

Group I1 Unregulated Contaminants 
Other Regulated Contaminants 
Group II Unregulafed Contaminants 
Other Regulated Containinants 
Group II Unregulated Contaminaim 
Group 11 Unregulated Contaminants 
Group I 1  Unregulakd Contaminants 
Group I1  C'nregulated Contaminants 
Other Regulated Contaminants 
Group 11 Unregulated Contaminants 
Synthetic Organic Contaminants 
Synthetic Organic Contaminants 
Other Regul&ed Contaminants 
Other Regulated Contaminants 
Other Regulated Contaminants 
Group II Unregulated Contaminants 
Group If Unregu~ated Contaminants 
Group 11 Unregulated Contaminants 
Other Regulated Contaminants 
Group 11 Unregulated Contaminants 
Synthetic Orpnic Contaminants 
Synlhetic Organic Contaminants 
Group 111 Unregulated Contaminants 
Group 111 Unregulated Contaminants 
Group II Unregulated Contaminants 
Group I Unregulated Contaminants 
Group I Unregulated Contaminants 
Group I Unregulated Contaminants 
Group I Unregulated Contaminants 
Group 1 Unregulated Contaminants 
Group I Unregulated Contaminants 
Group 1 Unregulated Contaminants 
Group 11 Unregulated Contaminants 
Group 11 Unregulated Contaminants 

NELAP 
NELAP 

N E W  
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
N E L M  
NELAP 
NELAP 
NEL.AP 
NELAP 
NELAP 
WELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 

NELAP 
NELAI' 
NELAP 

10/8R(r01 

10/81L001 

1 0/8/2001 

I GlSROO I 
1 0/8L!OO 1 

I0/8/20Ot 

1018/2001 

7; I 7/L003 
l0/8R001 
I amooi 
10I8R00 I 
711 7R003 

7/17/2003 
10/81200 I 
10/8/2001 

1 0/8/200 1 
10/8/2001 
I OlBROOl 
I0/8/2001 
1 O/S/2001 
lO/8ROOl 
7/17/2003 
7/17/2003 
7/ I 7/2003 
7/ I 7!2003 
I0/8R00 I 
7/1712003 
711 7/2003 

/ 

I moo3 
7/17/2003 
71 1712003 
7/17/2003 

7/1712003 
7/!712003 

1018R001 

"STATE" indicates certification for the anrlyte by the method specified. "NELAY" further 
indichtes certification compliant with the KELAC Standards. 

NON-TRANSFERABLE 04/1912005-E874 12 



Jeb 6lJSh 
Governor 

Page 2 of 42 

'THIS LISTING OF -\('CREDITED ANALYTES SHOULD RE USED ONLY WREN 
ASSOCIATED WlTlI .4 VAL[D CERTIFIC4TE 

State i ~ b o i  d o r y  ID: E87112 E P i  Lab Code: WA00035 (360) 577-7222 

ES5112 
Co1umbi;i ,411al! tical Services, Inc. - WA 
1317 South 13th Avenue 
Keiso. WA 98626 
M a t r i x :  Drinking Water 
-- -. 

- 
Cert i f ica t ion 

Analyte M e t h  od/Tech Category  TYPC 
ActtoChloi 325 2 Group i Unregulated Contaminants NELAP 
Acifluorfen 
Alachlor ~ I 

AldiLarb (Temik) 
Aldimrb sulfone 
Aldim-b sulfoxide 
Aldrin 
Aldrin 
AlkaIinity as CC03 
Aluminuni 
Aluminum 
Antimony 
Antimony 
Antimony 
Arsenic 
Arsenic 
Arsenic 
Atrazine 
Barium 
Barium 

Benzene 
Beiizo(a)pyrene 
Beryllium 
Beryllium 
bis(2-Ethylhexyl) phthalate (DEHP) 
Bromate 
Bromide 
Broniide 
Broiiioacetic acid 
Bromobenzene 
Bromochloroacetic acid 
Bromochloromethane 
Bromodichloromethane 

Bromoform 

EPA 515.4 
EPA 525.2 
€PA S31.1 
EPA 531.1 

EPA 531.1 
HJ.4 508.1 
EPA 5 2 5 2  
SM 2320 B 
EPA 200.7 
EPA 200.8 
€PA 200.7 
EPA 200.8 
EPA 200.9 
EPA 200.7 
EPA 200.8 
EPA 200.9 
EPA 525.2 
EPA 200.7 
EPA 200.8 
EP.4 524.2 
EPA 525.2 
EPA 200.7 

EPA 200.5 

€PA 525.2 
EPA 300.1 
€PA 300.0 
€PA 300. I 
EPA 5S2.2 

EPA 524.2 
EPA 552.2 
EPA 524.2 
€PA 524.2 

EPA 524.2 

Synthetic Organic Contaminants 
Synthetic O r p n i c  Contaminants 
Group I Unregulated Contaminants 
Group I Unregulated Contaminants 
Group I Unregiilared Conlaminants 
Group I Unregulated contaminants 
Group I Unregulated Contaniinants 
Priniary lnoqanrc Contaminants 
Secondary Inorganic Contaminants 
Secondar). Inorganic Contaminants 
Primary Inorganic Contaminants 
Primary Inorganic Contaminants 
Primary Inorganic Contaminants 
Primary 1norg:inic contaminants 
Primay'lnorganic Contaminants 
Primary Inorganic Contaminants 
Synthetic Organic Contaninants 
Primary Inorganic Contaminants 
Primary Inorganic Contaminants 
Other Regulated Contaminants 
Synthetic Organic Contaminants 
Primary Inorganic Contaminants 
Primary lnoganic Contaminants 
Synthetic Organic Contaminants 
Primary Inorganic Contamidants 
Primary Inorganic Contaminants 
Primary Inorganic Contaminants 
Group I Unregufated Contaminants 
Group 11 Unregulated Contaminants 
Group I Unregulated contaminants 
Group I1 Unregulated Contaminants 
Other Regulated 
Contaminants,Group I1 Unregutated 
Contaminants 
Other Regulated 
Contaniinanis,Group 11 Enregulated 
Contaminants 

NELAP 
NCLAP 
NELAP 
NELAP 
N E U P  
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAI' 

NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
HELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 

NELAP 

Effective Date 
7/17/2003 
7/17/2003 

711 7f2003 
7/ 17/2003 

711 it2003 
7/ 17D003 
7/1 it2003 

7/1712(103 

1 0/8v200 I 
1 o/moo1 
I 0/8/2001 
10/8/2001 
10/8R001 

I O / S ~ O O I  
I 0/8/200 I 
l0/8/200 I 

I 0/8/200 1 
7/17/2003 
10/8t200 1 
l0/81200 I 

I0/8R00 I 
7/11/2003 

10/8t2OOl 
1 0/8DOO 1 
7/I in003 
7/ I7t2003 
I O/RR001 
71 l7D003 
7/13/2003 
I0/8t2001 

- 

7/l ID003 
7/17/2003 
1 ORROO I 

~018R001 

"STATE" indicates certification for t he  analpte by t h e  method specified. "NELAY" fur ther  NON-TRANSFERABLE 04/ 19/2005-E874 12 
indicates certification compliant w i th  t h e  K E L A C  Standards. 



L tibumlory Scope of.4 ccrcditution Page 3 of 42 

T w s  LISTN; OF A c c r z I . : D i - r w  ANALYTES sJ io i tD  R E  USED ONLY WREN 
ASSOCIATED WITH A VALID CERTIFICATE 

Sfsfc Lab6rliai-y ID: E87112 EPA Lab Code: WAOG035 (360) 577-7222 

€337412 
Columbia Analytical Services, Inc. - WA 
1317 South 13th Avenue 
Kelso, WA 98626 
bfatl-is: Drinlting water 
Ann Ivte Method/Tech Category Type Effective Date 
L?tltZChbi EPA 525.2 Group 1 L%reguIii~d Contaminonts 7/17/2003 

--- 
Certifmtion 

Rufyl benzyl phthalate 
Citdniium 
Cadmium 
Calcium 
Carbaryl (Sevin) 
Carbofuran (Furaden) 
Carbon tetrachloride 
Chlordane (tech.) 
Chlordane (tech.) 
Chloride 
Chlorite 
Chloroacetic acid 
Chlorobenzene 
Chloroettiane 
Chloroform 

Chromium 
Chromium 
cis- 1.2-Dichloroethylene 
cis-I .X>ichloropropene 
Color 
Conductivity 
Copper 

Copper 
Cyanide 
Dacthal (DCPA) 
Dalapon 
Dalapon 
DCPA di acid degradate 
LXPA mono acid degradate 

Di(2-ethylhexyl)adipa$ 
Dibrornoacetic acid 

€PA 525.2 

EPA 200.7 
EPA 200.8 
EPA 200.7 

EPA 531.1 
EPA 531.1 
EPA 524.2 
EPA 508. I 

€PA 525.2 
EPA 300.0 

EPA 300. I 

EPA 552.2 
EPA 524.2 
EPA 524.2 
EPA 5242 

EPA 200.7 
EPA 200.8 
EPA 524.2 
EPA 524.2 
SM 2120 €3 
SM 2510 B 
EPA 200.7 

EPA 200.8 

EPA 200.9 

€PA 335.4 
€PA 525.2 
EPA 515.4 
EPA 552.2 
EPA 515.4 
EPA 515.4 

EPA 525.2 
EPA 5522 

Group K l  Unregulated Contaminants 
Primary Inorganic Contaminants 
F'rimaqi.&p!ic; Contminmts 
Primary Inorganic Contiminarits 
Group 1 Unregulated Contaminants 

Synthetic Organic Contaminants 
Other Regulated Contaminants 
Synthetic Organic Contaminants 
Synthetic Organic Conurninan ts 

Secondary Inorganic Contaminants 
Primary Inorganic Contaminants 
Group I Unregulated Contaminants 
Other Regulated Contaminants 
Group II Unregulated Containinants 
Other Regulated 
Contaminants,Group 11 Unregulated 
Contaminants 
Primary Inorganic Contamincants 
Primary Inorganic Contaminants 
Other Regulated Contaminants 
Group I1 Unregulated Contaminants 
Secondary Inorganic Contaminants 
Primary Inorganic Contnniin,ants 
Primary Inorganic 
Contaminants,Secondary Inorganic 
Contaminants 
Primary Inorganic 
Cont.aniinan&,Secondary Inorganic 
Contaminants 
Primary Inorganic Contaminants 
Primzry Inorganic Con~atninants 
Synthetic Organic Conmiinants 
Synthetic Organic Contaminants 
Synthetic Organic Contaminants 
Gmup I Unregulated Contaminants 
Group I Unregulated Contaminants 
Synthetic Organic Contaminants 
Group I tinregulated Contaminants 

NELAY 
NELAP 
NELAP 

NELAP 

NEIAP 

NELAP 

NELAP 

NELAP 

NELAP 
NELAP 
NELAP 

NELAP 
NELAP 

NELAP 
NELAP 

NELAP 

NELAP 
NELAP 

NELAP 
NELAP 

NELAP 
NELAP 
NELAP 

NELAP 

NELAP 

N ELA P 
NELAP 

NELAP 
NELAP 
NELAP 

NELAP 
NELAP 

NELA P 

71171'2CM33 
10/8EOO I 
1 O l M O O  1 

1 0/8/200 I 
7/17i2003 

71 I7/2003 
10/8f200 I 
I l l  7R003 

71172003 
I 0/81200 1 

71 I7i2003 
7/17/2003 
1 0/8!200 1 

10/8/2001 

10/8/200I 

t 0/8L!OO I 
l0!8/200 1 

I 0/8i200 1 
I0/8/200i 

7/17/2003 
I 0/8/200 I 

10/8/200 I 

I0!8/200 I 

1 OIS/200 I 
I OiSR00 I 

711712003 
711 7R003 
711 7/2003 
7/17/2003 
7/17/2003 
7/17/2003 
7II 7/2003 

"STATE" indicates certification for the analyte by thc method specified. "NELAP" further NON-TRANSFERABLE 04/19/)/2005-E874 12 
indicates certification compliant with the NELAC Standards. 



Lohorntory Scope of Accrrditntion Page 4 of 4 2  

THIS LlSTlYG OF ACCXEDJTED ANALYTES SHOULD B E  USED ONLY WHEN 
ASSOCIATED WITH A VALID CERTIFICATE 

EPA Lab Code: W A00035 (360) 557-7222 V,.' ,,,,c 1,alioratorj- ID: E87412 

E87112 
Coirlmbia Analytical Services, Inc. - WA 
131 7 South 13th Avenue 
Kelso, WA 98626 
Matrix: Drinking Water 

A nalyte 

Dibrcimchlorornchns EpI\ 524.2 Other Rc~lllaieJ XEiA?  

Cert i f ica t ion 
3 k t h  odlTecb Category Type Effective Date 

I ij//6DOO i 

Dibromoniethane 
Dicamha 
Dichloroacetic acid 
Dichlorodifluoronieihane 

Dichloroniethane @CM. Methylene chloride) 
Dieldrin 
Dieldrin 
Diethyl phthalate 
Dimethyl phthakite 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Dinoscb (2sec-butyl-1,6-dini~ophenol, DhBP) 

Diquat 
Endothall 
Endrin 
Endrin 
EPTC (Eptrun, s-ethyl-diprupyl thio carbamate) 

Ethylbenzene 
Fluoride 

EPA 524.2 
€PA 515.4 
€PA 552.2 
EPA 524.2 
EPA 5242 
EPA 508.1 
EPA 5252 
EPA 525.2 
€PA 525.2 
EPA 525.2 
€PA 525.2 
EPA 5 15.4 
EPA 5492 
EF'A 548.1 
EPA 508.1 
EPA 525.2 
EPA 525.2 
EPA 524.2 
EPA 300.0 

Fluoride SM 4500 F C  

gamma-BHC (Lindone, 
gamma-Hexachlorocydohexane) 
gamma-BHC (Lindane, 
gamma-Hexachlorocyclohexane) 
Glyphosate 
Heptachlor 
Heptachlor 
Heptachlor epoxide 
Heptachlor epoxide 
Heterotrophic plate count 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 

EPA 508.1 

EPA 525.2 

EPA 547 
€PA 508.1 
EPA 525:2 
EPA 508.1 
EPA 525.2 
SM9215 B 

EF'A 525.2 
EPA 524.2 
EPA 525.2 

Contaisinants Group I I  Unregulared 
Contaminants 
Group I1 Unrqulated Contarninanls 
Synthetic Organic Contaminants 
Group I Unregulated Conlaminants 
Group 11 Unregulated Contaminants 
Other Repulzted Contaminants 
Group 1 Unregulated Contaniinants 
Group 1 Unregulated Contaminants 
Group 111 Unregulated Contaminan& 
Group U1 Unregulated Contaminants 
Group 111 Unregulated Contaminants 
Synthetic Organic Contaminants 
Synthetic Organic Contaminants 
Synthetic Organic Contaminants 
Synthetic Organic Contaminants 
Synthetic Organic Contaminants 
Synthetic Organic Contaminants 
Group I Unregulated Contaminants 
Other Regulaed Contaminants 
Primary Inorganic 
Contarninan&Secondav Inorganic 
Coiitnminents 
Secondary Inorganic 
ContaminantQrimary Inorganic 
Contaminants 
Synthetic Organic Contaminants 

Synthetic Organic Cont,aminanis 

Synthetic Organic Contaminants 
Synthetic Organic Contaminants 
Synthetic Organic Contaminants 
Synthetic Organic Contaminants 
Synthetic Organic Cont'aminans 
Microbiologv 
Synthetic Organic Contaminants 
Group 11 UNegulated Contaminants 
Synthetic Organic Contaminants 

NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 

NELAP 
NELAP 
NELAP 
NELAP 

NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 

NELAP 

NELAP 

NELAI' 

NELAI' 
NELAP 
NELAP 
NEIAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 

I0/8/200 I 
711 7R003 

7/17/2003 

1 0/8/2OO 1 
10/SR001 
711 712003 

7/17/2003 

5/17/2003 

71 I 7n003 

711 712003 

7/17/2003 

711 7R003 

7/17L2003 

71 I7/2003 

711 70003 

7/ 17R003 

711 7/2003 

I0/8/200 I 
JO18/200 1 

10/8/2001 

7/17/2003 

711 7/2003 

71 I 7/2003 

7/17/2003 

7/17/2003 

7/ 17/2003 
711 7 R 0 3  

711 7R003 

7/1712003 

I0/8/200l 
711 712003 

"STATE" indicate ccrtificrtion for the analyte by the methad specified. "NELAP" further NON-TRANSFERABLE 04/19/2005-E874 12 
indicates certification compliant with the NEJAC S t a n d a r d s  



L n borrifoyv Scoy L' of A ccr'ditci tio n Page 5 of 42 

TlllS LISTIIVC; OF ACCREDITED ANALYTES SFIOU1,1) HE USED ONLY WHEN 
ASSOCIATED WITH A VALID CERTIFICATE 

State Liiborrtory 11): E87412 EPA Lab Code: WA00035 (360) 577-7222 

E87412 
Columbia Analytical Services, Jnc. - WA 
1317 South 13th Avenue 
Kelso, WA 98626 
Watrix: 1)rinking Water 

.\nnIyte MethodPTech Ca ttgorq Tvoe Effective Date 

_I_ 

Certifici tion 

in111 EFA 200.7 Secilndaly inorpnic Con~;iininants 
Isophorone 
lsopropylbenzene 
Lead 
Lead 
Magnesium 
Manganese 
Manganese 
Mercury 
Methacryloniuile 
Methomyl (Lannate) 
Methoxychlor 
Methoxychlor 
Methyl acrylate 
Methyl bromide (Bromomethane) 
Methyl chloride (Chloromelhanef 
Methyl tert-butyl ether (MIBE) 
Metolachlor 
MetTibuzin 
Molinate 
Naphthalene 
n-Butylbenztne 
Nickel 
Nickel 
Nitrate 
Nitrate 
Nitrite 
Nitrite 
Nitrobenzene 
n-Propylbentene 
Ortl~~phosphate as P 
Orthophosphate as P 
Oxamyl 

PCBs 

Pentachlorophenol 
Pentachlorophenol 

€PA 525.2 
EPA 524.2 
EPA 200.8 
EPA 200.9 
EPA 200.7 
EPA 200.7 
EPA 200.8 
EPA 245. I 
EPA 524.2 
EPA 531.1 

EPA 508. I 
EPA 525.2 
EPA 5242 
P A  5242 
EPA 524.2 
EPA 524.2' 
EPA 525.2 
EPA 525.2 
EPA 5252 
EPA 524.2 
EPA 524.2 
EPA 200.7 
EPA 200.8 
EPA 300.0 
EPA 353.2 
EPA 300.0 

EPA 353.2 
EPA 524.2 
EPA 524.2 
EPA 300.0 

S M  4500-P F 
EPA 531.1 
€PA 508.1 
EPA 5 15.4 
EPA 525.2 

Group 111 Unregulated Contaminants 
Group 11 Unrcgulatcd Contaminants 
Primary Inorganic Contaminants 
Primary Inorganic Contaminants 
Primary Inorganic Contaminants 
Secondary Inor0,anic Contaminants 
Secondary Inorganic Contaminants 
Primary Inorsanic Contaminants 
Group I1  Unregulated Contaminants 
Group I Unregulated Contaminants 
Synthetic Organic Contaminants 
Synthetic Organic Contaminants 
Group I1 Unregulated Contaminants 
Group 11 Unregulated Contaminants 
Group 11 Unregulated Contaminants 
Group 11 Unregulated Contaminants 
Group 1 Unregulated Contaminants 
Group I Unregulated Contaminants 
Group I Unregulated Contaminants 
Group II Unregulated Contaminants 
Group 11, Unregulated Contaminants 
Primary Inorp ic  Contaminants 
Primary Inorganic Contaminants 
Primary Inorganic Contaminants 
Primary Inorganic Contaminants 
Primary Inorganic Contaminants 
Primaly Inorganic Contaminants 
Group I1 l i q u l a t e d  Contaminants 
Group II Unregulated Contaminants 
Primary Inorganic Contaminants 
Primary Inorganic Contaminants 
Synthetic Organic Contantinants 
Synthetic Organic Contaminants 
Synthetic Organic Contaminants 
Synthetic Organic Contaminants 

GELAI' 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
IU'ELAP 

NELAP 
NELAP 
NELAP 
NELAP 
MELAP 
N ELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 

7/17E003 

I 0/8ROO 1 

I0!8ROO 1 

I 0/8/200 1 

1 0/8/200 1 

10/8/2001 

I0/8/2OO I 

I OISROO 1 
I0/6/20 I 

7il7/2003 
7/17/2003 
7/17/2003 
10/8/200 1 

I0/8ROO I 

IO/8/7OO 1 
I0/8/200 1 

71 I7,2003 
711 7R003 

711 7/2003 
10/8/200 I 
10/8/200 I 
I0/8/200 I 
I 0/8DOO 1 
1 0/8/200 1 

IO/8/200 I 

I0/8R00 I 
i 0/8DOO I 
I0/8/200 I 

I O/SROO I 
lO/8/200 I 
1 O/MOO I 
7/17/2003 . 

I /  1712003 

7/17D003 
7/ I7/2003 

"STATE" indicates Certification for the analyte by the method specified. "NELAP" further 
indicates certification compliant with the NELAC Standards. 

NON-TRANSFERABLE 04/19/2005-ES7412 
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THJS i,isrmc OF AC:CREDITED ASAL\ TES SHOUI,D RE i;sm ONLY WHEN 
ASSOCIATED wrrH .4 V A L ID  CERTIFICATE 

State L a b o r a t o i j  ID: E87i12 EPA Lsb Code: WIsO0035 (360) 557-5252 

ER7412 
Colunibka Analytic:il Services, Inc. - WA 
1317 South 13th Avenue 
Kelso, WA 98626 
Matrix: Drinking Water 

Analyte MethodlTech Category TY Pe Effective Date 
Certification 

EPA 3 14.0 Fiimm Inorgnnii Cannixinants NEL.42 7/ i in 003 Pcrzhlorare 

PH 

Picloram 
Propaclilor (Ramrod) 
sec-Butylbemne 
Selenium 
Selenium 
Silica as Si02 
Silver 
Silver 
Silvex (2:4;5-TP) 
Simazine 
Sodium 
Styrene 
Sulfate 

Terbacil 
tert-Butylbenzene 
Tetrachloroethylene (Perchloroethylene) 
'Thallium 
Thalliuni 
Toluene 
Total cotifoms & E. coli 
Total dissolved solids 
Total haloacetic acids 
Total nitrate-nitrite 
Total nitrate-nitrite 
Total trihalomethanes 
Toxaphene (Chlorinated camphcne) 
trans-1 :2-Dichloroethylene 
trans- I ,3-Dichloropropyl'ene 
Trichloroacetic acid 
Trichloroethene (Trichloroethylene) 
Tricliforofluoromethane 
Turbidity 

EPA 150.1 

EPA 515.4 
EPA 525.2 
W A  524.2 
EPA 200.8 
EPA 200.9 
EPA 200.7 
EPA 200.7 
EPA 200.8 
EPA 5 15.4 
EPA 525.2 
EPA 200.7 

EPA 524.2 
EPA 300.0 

EPA 525.2 
EPA 524.2 
EPA 524.2 
EPA 200.8 
EPA 200.9 
€PA 524.2 
SM 9223 B 
SM 2540 C 
EPA 552.2 
EPA 300.0 
EPA 353.2 
EPA 524.2 
EPA 508.1 
EPA 524.2 
EPA 524.2 
EPA 552.2 
EPA 5242 
EPA 524.2 
EPA 180.1 

Secondary Inorganic 
Contaminants,Priniary Inorganic 
Contaminants 
Synthetic Organic Contaminants 
Group I Unregulated Contaminants 
Group 11 Unregulated Contaminants 
Primary Inorganic Contaminants 
Primary Inorganic Contaminants 
Primary Inorganic Contaminants ~ 

Secoudary Inorganic Contaminants 
Secondary Inorganic Contaminants 
Synthetic Organic Conlaminants 
Synthetic'ocanic Contaminants 
Prjmary Inorganic Contaminants 
Other Regulated Contaminants 
Secondary Inorganic 
Contminants,Primary Inorganic 
Contaminants 
Group I Unregulated Contwninants 
Goup II Unregulated Contaminants 
Other Regulated Contaminants 
Primary Inorganic Contaminants 
Primary Inorganic Contaminants 
Other Regulaed Contaminants 
Microbiology 
Secondary Inorganic Contaminants 
Synthetic Organic Contaminants 
Primary Inorganic Contaminants 
Primary Inorganic Contaminants 
Other Regulated Contaminants 
Synthetic Organic Contaminants 
Other Regulaed Contaminants 
Group 11 Unregulated Contaminants 
Group I Unregulated Contaniinants 
Other Regulated Contaminants 
Gmup 11 Unregulated Contaminants 
Secondary Inoqanic Contaminants 

NELAP 

NELAP 
NEIAP 
NELAP 
N ELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 

NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 

I 0/8/200 1 

711 7R003 
711 7/2003 
1 0/8/200 1 

I 01812001 
10/8/200 1 

I o/snool 
10/8/2001 
I0/8/ZOO I 
7t I 7l2003 
7/ I 7 m 0 3  
I0/8/200 I 
10/8/200 1 
10/8/200 1 

711 7/2003 
10/8/2001 
I0/8/200 I 

i 1/18/2004 
IO/X/200 1 
I o/moo I 
1 0/8/200 1 

1 0/8/2OO I 
71 I 7/2003 
1 O/Sl200) 

1 0/8R00 1 
10/8R00 1 
711 7/2003 
1018/200 I 
10/8/200 I 
711 712003 
1 0/8/200 1 
I0/8/200 I 
I Ol8nOO t 

"STATE" indicates ceitificrtion for the analyte by the method specified. "NELAP" further  NON-TRANSFERABLE 04/19/2005-E874 12 
indicates certification compliant with the NELAC Standards. 
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Tills LISTING OFACC'REDI'TCD ~ N A L Y T E S  SHOULD H E  USED ONLY WHEN 
ASSOCIATED WITH A VALID CEHTIFICATE 

Srare Laboratory ID: EX7412 EP-2 Lab Code: WA00035 (360) 577-7222 

E87412 
Columbia Analytical Services, Inc. - W A  
1317 South 13th Avenue 
Kelso, WA 98626 
Matrix: Drinking Water 

Analyte MethodlTech Category TY Pe Effective Date 
1 OW200 i V n n  I chhlonde EPA 524.2 Other kgulaed Contuninants NELAP 

Xylene (total) EPA 524 2 Other Rtgulzted Contaminants NELAP I0/8/2001 

Certification 

Zinc 
Zinc 

EPA 200.7 Secondary Inorganic Containinants NELAP I O l 8 n O O l  

EPA 200.8 Secondary Inorganic Containinants NELAP I018R00 1 

"STATE" indicates certification Tor the analyte by the method specified. "NELAP" further NON-TRANSFEFMDLE 0411 9/2005-~874 12 
indicates certification compliant with the NELAC Standards. 
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EPA L i b  Code; WriOO(i35 (360) 577-1252 

E874 12 
Columbia Analytical Services, Inc. - WA 
1317 South 13th Avenue 
Keiso, WA 98626 
Matrix: Non-Potable Water 

Certification 
Methntl/Tech Categorv Type Effective Date  Analyte 

i . i ,  I ,2-7c~;lclil~toc.iii;rnt EPA S2(i<j Voiatile Organics NELAP 7;iPOO:i 
I,l,l-Tricliloroc~liane 
1.1.1-Tricliloroerbane 
1 I ,2~-.retrachlort~thane 
I ,1.?2-Tetrachlomethane 
I ,  I ,2-Trichloroethane 
1.1,2-Trichloroethane 
1,I-Dichloroethane 
I ,I-Dicliloroethane 
1, I -Dichloroeihylene 
1.1 -Dichloroethylene 
I,I -Dichloropropene 
i,2,3-Trichloroknzene 
! ,2,3-Trichlon>propane 
I ,2,4,5-Tetrachlorobenzerle 
1.2,4-’rrichlorubenzene 
I .2;4-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,2-Dibromo-3-chloropropane (DBCP) 
I ,2-Dibromoefhane (EDB, Ethylene dibromide) 
1,2-Dichlorohenzene 
1.2-Dichlorobenzene 
1.2-Diclilorobenzene 
1,2-Dichlorobenztx1e 
1,2-Dichloroethane 
I ,2-Dichloroetliane 
1 :2-Dichloropropane 
I ,2-Dicblompropane 
I ,2-Diphenylhydrazine 
I ,3,5-Trimetlry1benzene 
1.3.5-Trinitrobenzene (1 3,S-TNB) 

1,3-Dichlorobenzene 
1,3-Dichlorobenzene 
I ,3-Dichlorobenzene 
1.3-Dichlorobenzene 

€PA 624 
EPA 8260 
EPA 624 
EPA 8260 
EPA 624 
EPA 8260 
€PA 624 
EPA 5260 
EPA 624 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
€PA 8270 
EPA 625 
EPA 8260 
EPA 8270 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 624 
EPA 625 
EPA 8260 
EPA 8270 
EPA 624 
&PA 8260 
EPA 624 
EPA 8260 
EPA 8270 
EPA 8260 
EPA 8330 
EPA 624 
EPA 625 
EPA 8260 
EPA 5270 

Volatile Organics 
Volafile Organics 
Volatile Organics 
Volatite Organics 
Volatile Organics 
Volatile Organics 
Volatile Organics 
Volatile Organics 
Volatile Organics 
VolaMe Orpanics 
Volatile Organics 
Volatile Organics 
Volatile Organics 
Extractable Organics 
Extractable Organics 
Volatile Organics 
Extractable Organics 
Volatile Organics 
Volatile Organics 
Volatile Organics 
Volatile Orpanics 
Extractable Organics 
Volatile Orznnics 
Extractable Organics 
Volatile Organics 
Volatile Organics 
Volatile Organics 
Volatile Organics 
Extractable Organics 
Volatile Organics 
Extractable Organics 
Volatile Organics 
Extractable Organics 
Volatile Organics 

Extractable Organics 

”STATE” indicates certification for the analyte by the method specified. ”NELAP” further  
indicates cei-tification compliant with the NELAC Standards. 

YELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NEIAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAI’ 
NELAP 
NELAP 
NELAP 
NEtAP 
NELAP 
NELAP 
NELAP 
NELAP 

I0/8R001 
7/1/2003 
10/8R00 1 

7/1/2003 
10/8/200 I 
711 12003 
I 0/8/200 1 

7/1/2003 
I 0/8/200 I 
7/1/2003 
71 1/2003 
7/IR003 
7lIROO3 

711 coo3 
10/8/2001 

7/1/2003 
7/ino(u 
7/1/2003 
7/1/2003 
7/l ROO3 
10/8/200 I 
I0/8/200 1 
7/1/2003 
7/1/2003 
10/8/200 1 

7/1i2003 
I 0/8R00 I 
7/1/2003 
i/l/2003 

7/1/2003 
7/ I DO03 

10/8/200 I 
I O/XROO I 
7/1/2003 
7:1/2003 

NON-TRANSFERABLE 04/19/2005-E87412 
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THlS LISTING OF ACCREDITED ANALY'TES SHOULD I3E USED ONLY WHEN 
ASSOCJATED WITH A VALID CERTIFLCATE 

WAOU035 (360) 577-7222 State Lahora rory  iD: E87112 EPPA Lab C-ode: 

E874 12 
Columbia Analytical Services, Inc. - WA 
1317 Soutfi 13th Avenue 
Kelso, WA 98626 
M:itrix: Noo-Potable Water 

Analyte  Rlcthodmech Categorv TY Pe Effective Date 
Certification 

I 3-Di~rtioropropane EVA 8260 I 01at:ic Oqanics NEL ,\I' 7/IR(r03 
1,3-Dinitrohenzene (l,3-DNB) 
1.3-Dinitrobenzene (I$-DNB) 
1,4-Dichlorobenzene 
1,4-Dichlorobenzene 
1,4-Dichloroheitzene 
I .4-Dichlorobenzene 
1.4-Dioxane (1,4- Diethyleneoxide) 
1,4-Naphthoquinone 
I .4-Phenylenediamine 
1 -Naphlhylmine 
2,2',3,3',4,4',5,5:6-Nonachlorobiphenyl (BZ 206) 

' 2,2',3,3',4,4',5-Hept;1chlorobiphenyl (BZ. 1 70) 
2,2',3,4,4',5,5'-Heptchlorobiphenyl (BZ 180) 
2,2',3,4,4',5',6Heptachlorobiphenyl (BZ 183) 
2,2',3.4,4',5'-Hexaclilorobiphenyl (BZ 138) 
2,2',3,4',5,5',61t1eptachlorobipli~yI (BZ 1 87) 
2,2',3,4.5,5'-Hexachiorobiphenyl (BZ 141) 
2,2',3,4,5'-Pentachlorobiphenyl (BZ 87) 
2,2',3~5,5',6-He~clilorobiphenyl ( B Z  151) 
2,2',3,5'-Tet~acIilorobiphenyi (BZ 44) 
2,2',4,4',5,j'Hexachlorobiphen~l (RZ 1 53) 
2,2',4,5,5'-Pentachlorobiphenyl(BZ 101) 
2,2',5,5'-Tetrachlorbiphenyl (BZ 52) 
2,2',5-Trichlorobiphenyl (BZ 18) 
2:2-Dichloropropane 
2.3,3',4',6-Pentachlorobiphenyl (BZ 1 10) 
2,3',4,4'-T~~achlorobiphenyl (BZ 66) 
2:3:4.6-TetrachlorophenoI 
2,3,4,6-Tetrachlorophenol 
2,3-Dichlorobiphenyl (BZ 5 )  

2,4,5-T 
2,4',5-Trichlorobiphenyl (BZ 3 I )  
2,4,5-TrichlorophenoI 
2,4,5-Trichtorophenol 
2,4.6-TrichlorophenoI 

€PA 8270 
EPA 8330 
EPA 624 
EPA 625 
EPA 8260 
EPA 8270 
EPA 8260 
EPA 8270 
EPA 8270 
EYA 8270 
EPA 8082 
EPA 8082 
EPA 8082 
EPA 8082 
EPA 8082 
EPA 8082 
EPA 8082 
EPA 8082 
EPA 8082 
EPA 8082 
EPA 8082 
EPA 8082 
EPA 8082 
EPA 8082 
EPA 8260 
EPA 8082 
EPA 8082 
EPA 1653 
EI'A 8270 
EI'A 8082 
EPA 8151 
EPA 8082 
EPA 1653 
EPA 8270 
EPA 1653 

Extractable Organics 
Extractable Organics 
Volatile Organills 
Extractable Organics 
Volatile Organics 
Exrracfahle Organics 
Volatile Organics 
E?mactable Organics 
Extractable Organics 
Extractable Organics 
Pesticides-Herbicides-PCBs 
Pesticides-Herbicidcs-PCB's 
Pesticides-Herbicides-PCB's 
Pcsticides-Herbicides-PCB's 
Pesticides-Herbiddes-PCB's 

Pesticides-Herbicides-PCB's 

Pesticides-Herbicides-PCBs 
Pesticide5-Herbicides-PCB's 

Pesticides-Herbicides-PCB's 

Pesticides-Herbicides-PCB's 

Pesticides-Herbicides-PCB's 
Pesticidff-Herbicides-PCB's 
Pesticides-Herbicides-PCWs 

Pesticides-Herbicides-FCB's 

Volatile Organics 
Pesticides-Herbicides-PCB's 
Pesticides-Herbicides-PCB's 
Extractable Organics 
Extractable Organics 
Pesticides-Herbicides-PCWs 

Pesticides- Herbicides-I'CR's 
Pesticides-Herbicides- PCBs 
Extractable Organics 
Extractable Organics 
Extractable Organics 

"STATE" ind ica ta  certification for the r n r l y t e  by the niethod specified. "NELAP" fur ther  
indicates certification compliant with the NELAC Standards  

NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
KELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
N ELAP 
NELAP 
NELAP 
NELAP 
X'ELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
N ELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NEIAP 
XELAP 

71 I ROO3 

7/1/2003 
I 0/8r200 I 
I 0/8/200 1 

71 1 12003 
7/1/2003 
7/1/2003 

7/1/2003 
7/1/2003 
711 ROO3 

7/3/2003 
7/1/2003 
7/1/2003 
71 112003 
7/1/2003 
711/2003 
7/1/2003 
711 12003 
7/1/2003 

7/1/2003 
7! I ROO3 
7/1/2003 
7/1/2003 
71 1 no03 
7/1/2003 
7/1/2003 
7/1/2003 
I OISROO 1 
7/1/2003 
7/1/2003 
7/1/2003 
7/I/2003 
I Ol8r200 1 
7/ I no03  
I0/8/200 I 

NON-TRANSFERABLE 04/19/200S-E874 12 
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TllIS LISTING OF AC‘CRt31)17’ED ?h.Al,YTES SHOULD B E  CSED ONLY WHEN 
ASSOCJATED WIT11 A VALID CERTIFICATE 

Strte I-:iburiiiory i lk  Eii5113 E1’4 L i b  Code: WhOGO3S (360) 577-7222! 

E87412 
Columbia Analytical Services, I n c  - WA 
1317South 13th Avenue 
Kelso: WA 98626 
Matrix: NowPotable Water 

An rlyte Metliod/l‘ech Category TYV Effective Date 
Certification 

Z.J.6-Triciilorci~~henol EPA 625 Ex trnc tahlt Cjrgmics I Oiii,’200 1 
?,4.6-TrichlorophenoI 
2,3,6-Trinitrotoluene (2,4,6-TNT) 
2,4-D 
2,4-DB 
2,4-Dichiorophenal 
2,4-Dichlorophenol 
2,4-Dichlorop henol 
2,4-Dimethylphenol 
2,4-Dimethylphenol 
2.4-Dinitrophenol 
2,4-Dinitrophenol 
2:4-Dinitrotoliiene (2,4-DNT) 
2,4-Dinitrotoluene (2,4-DNT) 
2,4-Dinitrotoluene (2,4-DNT) 
2,6-Dichlorophenol 
2,6-Dichlorophenol 
2:6-Dichlorosynngaldehpde 
2,6-Dinitrotoluene (2,GDNT) 
2,6-Dinitrotoluene (2,GDNT) 
2.6-Dinitrotoluene (2,6-DNT) 
2-Ace~laminofluorene 
2-Amino4,6dinitrotoluene (2-ain-dnt) 
2-Butanone (Methyl ethyl ketone, MEK) 
ZChlorobiphenyl (B2 I )  
2Chloroethyl vinyl ether 
ZChloroethyl vinyl ether 

) 2-Chloronaphthalene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Clilorophenol 
2-Chlorosyringaldehyde 
2-Chlorotoluene 
2 -Hex anone 
2-Methyl4,6-dinitrophenol 

2-Mrthyl-4,6-d iniirophenol 

EYA 8270 
EPA 8330 
EPA 8151 
EPA 8151 

EPA 1653 
EPA 625 
EPA 8270 
EPA 625 
EPA 8270 
EPA 625 
EPA 8270 
EPA 625 
ETA 8270 
ETA 8330 
EPA 1653 
€PA 8270 
EPA 1653 
EPA 625 
EPA 8270 
EPA 8330 
EPA 8270 
EPA 8330 
EPA 8260 
EPA 8082 
EPA 624 
EPA 8260 
EPA 625 
EPA 8270 
EPA 625 
EPA 8270 
ETA 1653 
€PA 8260 
EPA 8260 
EPA 625 
€PA 8270 

Extractahle Orpnics 
Extractable Organics 
Pesticides-~lerbicides-E’CBs 

Pesticides-Herbicides-PCBs 
Extractabie Organics 
Extraclable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Exlractable Organics 
Extractable Orgnics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Gtrdctabk Organics 
Exmactable Organics 
Extractable Organics 
Volatile O:ganics 
Pesticides-Herbicides-PCB’s 
Volatile Organics 
Volatile Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Volatile Orsaniania 
Volatile Organics 
Extractable Organics 
Extractable Organics 

NELAP 
NELAP 

NELAP 
NELAP 
NELAP 
NELAD 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAI’ 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
N ELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 

7/1/2003 
711 ROO3 
7/1/2003 
7/ 1 DO03 
10/8/2001 

10/8/2001 
7/ ID003 
I o/sRoo I 
71 1 /2003 
I 0/8R00 1 
7/ I/2003 

10/8/2001 
7/1/2003 
7/1/2003 
10/8/2001 
7/ I DO03 
10/8/200 I 
10/8R00 1 

7/1/20E 
71 I 12003 

7/1/2003 
7/1/2003 
7/1/2003 
7/1RO(L7 
I 0/8/300 I 
7/1/20(13 
I0/8/2200 I 
7/1/2003 
10/8/2001 

7/11?003 
I0/8/200 1 
7/1/2003 
7/1/2003 
I018R00 I 
7/1/2003 

“STATE” indicates certification for the analyte by the method specified. “NEWP” further 
indicates certification compliant with the NELAC Standards. . 

NON--JRANSFERABLE 04/19/2005-E87412 
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mis LISTING OF ACCREDITED ANALYTES S H O ~ I L D  BE USED ONLY WHEN 
ASSOCIATED WITH A VALID CERTlFlCrZTE 

Sta te  L a b o r s f o r y  iD:  ES7-112 EPA t a b  Code: W.400031 (360) 577-7222 

E87112 
Colombia Analytical Services, Inc. - WA 
1317 South 13th Avenue 
Kelso? WA 98626 
Matrix:  Non-Potable Water 

Anilyte Met hocl/Tech Category Ti. pc Effective Date 
Certification 

2-MeIhylnaphthalcnc EPA 8270 Eslrncrahic Orpnnics N E LA I' 7lIROili. 
2-Methylphenol (0-Cresol) 
2-Nitroaniline 
2-Nitrophenol 
2-Nitrophenol 
2-Nitrotoluene 
2-Piwline (2-Methylpyridine) 
2-Sec-bulyl-4,6-dinitrophenol (DNBP: Dinoseb) 
3.3'-Dichlorobenzidine 
3,3'-Diclilorobenzitline 
3,3'-Dimctliylbenzidinc 
3,4~5-Trichlorocatechol 

' 3,4,5-Trichloroguaiacol 
3,4,6-Trichlorocatechol 
3,4,6-Trichloropaaiacol 
3,4-Dichlorocatechol 
~,4-DicliloroguaiacoI 
3,6-Dichlorocatechol 
3-Methylcholanthrene 
3-Nitroaniline 
3-Nilrotoluene 
4,4'-DDD 
4,4'-DDD 
4,4'-DDE 
4,4'-DDE 
4,4'-DDT 
4,4'-DDT 
4.5,~Trichloro~aiacol 
4,5-Dichlorocatechol 
4,5-Dichloroguaiacol 
4,6-Dichiorogaiacol 
4-Aniino-2,6dinitrotoluene (4-am-dnt) 
4-Aminobiphenyl 
CBromophenyl phenyl ether 
4-Bromophenyl phenyl ether 
4-ChIoro-3-methylphenol 

EPA 8250 
EPA 8270 
€PA 62.5 
EPA 8270 
EPA 8330 
EPA 8270 
EPA 8270 
EPA 625 
EPA 8270 

EPA 8270 
EPA 1653 
EPA 1653 
EPA 1653 

EPA 1653 
EPA 3653 
EPA 1653 
EPA 1653 
EPA 8270 
EPA 8270 
EPA 8330 
€PA 608 
EPA SO81 
EPA 608 
EPA 8081 
EPA 608 
EPA 8081 
EPA 1653 
EPA 1653 
EPA 1653 
EPA 1653 
EPA S330 
EPA 8270 
EPA 625 
€PA 8270 
EPA 625 

!&tractable Orpnics 
Extractable Organics 
Exrractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extracbble Organics 
Extractable Organics 
Pesticides-Herhicides-PCB's 
Pesticides-Herbicides-PCB's 
Pesticides-Herbicides-PCB's 
PcsticidesSIerbicides-PCB's 

Pesticides-Herbicides-PCBs 
Pesticides-Herbicide-PCB's 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 

"STATE" indicates certification for  the analyte by the  method spceiiied. "NELAP" further 
indicates certification compliant with thc NELAC Standards. 

NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
N ELA P 

NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
N ELA P 
NELAP 

7/1/2003 
7/1/2003 
I0/8/200 I 

71 I/2003 
71 1 ROO3 
7/1/2003 
7/12303 
I 0/8/200 1 
7/1/2003 
7/1/2003 
10/8/2001 
10/8/200 I 
10/8/200 1 

1 Ol8nOO 1 
I0/8ROO I 

10/8R00 I 
I OISROOI 

7/ 1l2003 
7/1/2003 
7/1/2003 

71 1 712003 

7/1/2003 
711 7/2003 
7/1/2003 

711 7/2003 
71 I DO03 
I O/S/200 I 

I OISR 00 1 
1 OBROO I 

1 0/8/200 1 
711 DO03 

7/1/2003 
1 OlSROO I 

7/1/2003 
I 0/8/200 I 

NON-TRANSFERABLE 04/19/2005-E874 12 



Lnborntoty Scope of Accreditrrtion Page 12 of 42 

'PHIS LISTING OF ACCIIEDI'TED A N  ALYTES SHOULD RE USED ONLY WHEN 
ASSOCIATED WlTH A VALID CERTIFICATE 

%te Laboratory in: I337412 EPA Lab Code: WAO(JU35 (360) 577-7222 

E87412 
Columbia Analytical Services, Jnc. - WA 
131 7 South 13th Avenue 
Kelso, WA 98626 
Matrix: Non-Potable Water 

Anal yte hIethud/Tech Category 
4-Cnloru3-n~thylphenol EPA 8250 Extractable Orpnics 

Certification 
Type  Effective I h  te 

N El.,il' 
4-C hloroanil ine 
4Chlorocatechol 
4-Chlorogusiacc~l 
4Chlorophenol 
CChlorophenyl phenylether 
4Chlorophenyl phenylether 

€PA S270 Extractable Organics 
€PA 1653 Exlciclable Organics 
€PA 1653 Extractable Orpnics 
EPA 1653 Extrackahle Organics 
EPA 625 Extractable Organics 
EPA 8270 Extnctahle Organics 

4-Chlorotoluene EPA 8260 Volatile Organics 
4-Dimerhyl aminoazobenzene 
4-Methyl-2-pentanone (MIBK) 
4-Methylphenol (p-Cresol) 
4-Nitroaniline 
4-Nitrophenol 
4-Nitrophenol 
4-Nitrotoluene 
5,6-Dichlorovaaillin 
5-ChIorovanillin 
5-Nilro-o-toluidine 
6-Chlorovanillin 
7,12-Dirnethylbenz(a) anthracene 
a-a-DimethylpheneUiy lamine 
Acenaphthene 
Acenaphthene 
Acenaphthene 
Acenaphthyleie 
Acenaphthylene 
Acenaphthylene 
Acetone 
Acetonitrile 
Acetophenone 
Acrolein (Propenal) 
Acrolein (Propenal) 
Acrylonitrile 

EPA 8270 Extractable Organics 
EPA 8260 Volatile Organics 
EPA 8270 Extractable Organics 
EPA 8270 Extractable Organics 
€PA 625 Extractable Organics 
EPA 8270 Extractable Organics 
EPA 8330 Extractable Organrs 
EPA 1653 Exhactabie Organics 
EPA 1653 Extractable Organics 
ETA 8270 Extractable Organics 
EPA 1653 Extractable Organics 
EPA 8270 Extractable Organics 
EPA 8270 Extractable Organics 
EPA 625 Extractable Organics 
EPA 8270 Extractable Organio 
EPA 83 10 Exlracrable Organics 
EPA 675 Extractable Organics 
EPA 8270 Exuactable Organics 
EPA 83 10 Extractable Organics 
EPA 8260 Volatile Organics 
EPA 8260 Volatile Organics 
EPA 8270 Extractable Organics 
EPA 624 
€PA 8260 
EPA 624 

Volatile Organics 
Volatile Organics 
Volatile Organia 

Acrylonitrile EP.4 8260 Volatile Organics 
Adsorbable organic halogens (AOX) EPA 1650 General Chemistry 
Aldrin EPA 608 Pesticides-Herbicides-PCB's 

NELAP 
NELAP 
N ELA P 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 

711 /?[I03 

7/1/7-003 
1 0/8R00 1 
I 0/8400 i 
I 0/8ROOI 
I 0/8/200 1 

7/1/2003 
7/1/2003 
7/1/2003 
7/1/2003 
7/ I 12003 
7/1/2003 

I 0/8/200 1 

7/1/2003 
7/1/2003 
10/8/200 I 

10/8R00 I 
7/IR003 
10/8/200 I 
7/1/2003 
7/1/2003 
I 018i200 1 
7/IR003 
7/1/2003 
10/8/200 I 
7/1/2003 
711 12003 
7/1/2003 
71 I no03 

7/1/2003 
7/17/2003 
7/1/2003 

71 17/200; 
7/ I /2003 
1 0181200 1 
7/17/2003 

"STATE" indicates certification for the  analyte by the method specified. "NELAP" further 
indicates certification compliant with the WLAC Standards. 

NON-TRANSFEMBLE 0411 9/2005-E874 12 
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THIS LISTING OF ACCREDXTEU ANALYTES SHOULD BE ISED ONLY WHEN 
ASSOCIATED WITH A VALID CERTIFICATE 

State Laboratory ID: E87-112 EI'A Lab C O ~  WA00035 (360) 577-7222 

E87412 
Columbia Analytical Services, fnc. - WA 
1317 South 13th .4venue 
Kelso, WA 98626 
hlatrix: Non-Potable Water 

Anntytc Meth od/Tech Cs tegory Type Effective Date 
Aidrin kPX 8081 Pc~ticides-Hcrbicrdes-PL'B's NkL4P 

Certification 

7, iRO03 . .- 
Alkatinity as CaC03 
Ally1 chloride (3-Chloropmpene) 
alpha-DHC (alpha-Hexachbrocyclohexane) 

alpha-BHC (alpha-Hexachlorocyclohexane) 
Aluminum 
Aluminum 
Aluminum 
Aluminum 
Aluminum 
Amenable cyanide 
Ammonia as N 

i Ammonia asN 
Aniline 
Ant hracene 
Anthracene 
Anthracene 
Antimony 
Antimony 
Antimony 
Antimony 
Antimony 
Ararnite 
koclor-I 016 (KB-1016) 
hc l0r - lO16 (PCB-I 01 6) 
Araclor-I221 (PCB-1221) 
Aroclor- I221 (PCR- I22 1) 

Aroclor-I232 (PCB-1232) 
Aroclor-1232 (PCB-I 232) 
Amclor- I242 (PCB-1242) 
Aroclor-1242 (PCB-1242) 
Amclor-I248 (PCB-1248) 
Aroclor-1248 (PCB-1248) 
Aroclor-1254 (PCB-1254) 
Aroclor- 1254 (PCB-1254) 
Aroclor-1260 (pCB- 1260) 

EPA 310.1 
EPA 8260 
EPA 608 
EPA 8081 
EPA 200 7 
EPA 200.8 
EPA 6010 

EPA 6020 
ILMW. 1 -Exhibit D 
EPA 335.1 
EPA 350.1 
EPA 350.3 
EPA 8270 
El% 625 

EPA 8270 
EPA 8310 
EI'A 200.7 
EPA 200.8 
EPA 601 0 
EPA 6020 
ILM04.1 -Exhibit D 
EPA 8270 
EPA 608 
EPA PO82 
€PA 608 
€PA 8082 
EPA 608 
EPA 8082 
EPA 60s 

EPA 8082 
€PA 60s 
EPA 8082 
EPA 608 
EPA 8082 
EPA 608 

General Chemistry 
Volatile Organics 
Peslicides-1.lerbicides-PCB's 

Pesticides-Herbicides-PCB's 
Metals 
Metals 
Metals 
Metals 
Metals 
General Chemistry 
Generat Chemistry 
General Chemistry 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Metals 
Metals 
Metals 
Metals 
Metals 
Eitractahle Orgmics 
Pesticides-Herbicides-PCB's 
Pesticides-Herbicides-PCB's 

Pesticides-Herbicides-PCBs 
Pesticides-Hcrbicides-PCB's 
Pesticides-Herbicides-PCWs 

Pesticides-Herbicides-PCB's 
Pesticides-Herbicides-~B's 

Pesticides-Herbicides-PCEs 

Pesticides-Herbicides-PCBs 

Pesticides-Herbicides-PCB's 
Pesticides-Herbicides-PCB's 
Pesticides-Herbicides-PCBs 

Pesticides-Herbicides-PCB's 

"STATE" indicates certifrcation for the analyte by the method specified. "NELAP" further 
indicates certification compliant with the NEL4C Standards 

NEL.\P 
NELAP 
NELAP 
NEIAI' 
NELAP 
NELAP 
NELAP 
NELAP 
NELAI' 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAI' 
NELAP 
NELAP 
"ELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 

I o/s/200 1 

711 12003 
711 7t2003 
7/ I I2003 
I 0/8/200 1 

I oimooi 
71 I ROO3 
71 I12003 
7/1/2003 
10/8/2(jO1 
1 O/R/2001 
1 0/8L?OO 1 

71 I 12003 
I O/Sl200 I 
71 If2003 

7/1/2003 
1 0/8/200 I 
I0/8R001 
7/1/2003 
7/1/2003 
7/1/2003 
71112003 
71 i 7J2003 
7i1/2003 
711 7l2003 
7/1/2003 
7/ I7!2003 
7/ i 12003 
711 7/2003 
71 I /2003 
71 I712003 
7/1/2003 
71 I7/2003 
7/1/2003 

71 I7D.003 

NON-TRANSEXABLE 04/19/2005-E874 12 
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TIHIS I,ISIING OF ACCREDITED ANAI-YTES SHOULD HE USED ONLY W€IEN 
ASSOCIATED WIT11 A VALID CERTIFICATE 

State L a h r a t o r y  11): EL(7412 EP.4 Lab Code: W A 0003 5 (360) 577-7222 

EX7312 
Columbia Analytical Services, Inc. - WA 
1317 South 13th Avenue 
Kelso, WA 98626 
Matrix: Pion-Potable Water 

An a Iyte Meth od/Tech Category Type Effective Date 
?roclor-l260 (PCB-1260) EPA 8082 Pe.iticides-Herbicides-P~~~s 

Certification 

9rsenic 
Arsenic 
.Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Azinplios-methyl (Guthion) 
Bnriuni 
Barium 
Barium 
Barium 
Barium 
Benzene 
Benzene 
Benzene 
Renzidine 
Benzo(a)anthracene 
Benzo(a)anthracene 
Denzo(a)anthracene 
Benzo(a)pyrene 
Benzo(a)pyrene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(b)fluoranthene 
Benzo@)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(g,h,i)perylene 
Benzo(g.;h,i)perylene 
Benzo(k)fluoranthene 
BenzoO;)tluoranthene 
Benzo(l;)fl uoranthene 

Benzoic acid 
Uenzyl alcohol 
Berylliuni 

EPA 200.7 
EPA 200.8 
EP A 2 00.9 
EPA 6010 
EPA 6020 
EPA 7060 
ILM04. I -Exhibit D 
EPA 8141 
EPA 200.7 
EPA 200.8 
EPA 6010 

EPA 6020 
ILM04.1-Exhibit D 
EPA 624 
EPA 8021 

EPA 8260 
EPA 625 
€PA 625 
EPA 8270 
EPA 8310 
EPA 625 

EPA 8270 
EPA 8310 
ErA 625 
EPA 8270 
EPA 83 10 
EPA 625 
€PA 8270 
EPA 83 10 
EPA 625 
EPA 8270 
EPA 8310 
€PA 8270 
EYA 8270 
EPA 200.7 

Me!als 

Metals 
Metals 
Metals 
Metals 

Metals 
Metals 

Pesticides-Herbicides-PCB's 
Metals 
Metals 
Metals 
Metals 
Metals 
Volatile Organics 
Volatile Organics 
Volatile Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Orgmics 
Extractable Organics 
Extractable Organics 
Estractable Organics 
Extractable Organics 
Extractable Organics 
EXtrdCtabk Organics 
Extractable Organics 
Exbactable Orzanics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Evtractable Organics 
Metals 

NELAP 

NELAP 
NELAP 
NELAP 

. NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAI' 
NELAP 
NELAP 
NEIAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAY 
NELAP 
NELAP 
NELAP 
NELA I' 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 

1 O/8/200 t 
10/8/2001 . 

1 0/8/LOO I 

10/8/200 I 
7/1/2003 
1 0/8/200 1 

7/IP,003 
7/1/2003 
10/8/200 1 

I U18/2UO 1 
7/1/2003 
7/1/2003 
7/I 12003 

10/8/200 1 
711 ROO3 
7/1/2003 
10/8/2001 

10/8/2001 
7/1/2003 
711 0003 
I 0/8t2200 I 

7/1/2003 
7/1/2003 
10/8/200 I 
71 1/2003 

7/1/2003 
10/8/2001 

7/1/2003 
71 1 I2003 
1018/2001 
711 12003 

7/1R003 
7/IR003 
7/1tZ003 
I0/8/200 I 

"STATE" indicates certification for the analyte by the method specified. "NELAP" further 
indicates certification compiianl with the NELAC Standards. 

NON-TRANSFERABLE 04/ I9/2005-E87412 



Lnhoraroq! Scope of Accreditntion Page 15 of 42 

THIS LISTING OF ACCREDITED ANALY'TES SHOULD BE lJSED ONLY WHEN 
ASSOCIATED WITH A VALrD CERTIFICATE 

Sfnte Laboratory ID: E87112 EPA Lab Code:  WA00035 (360) 577-7222 

E87312 
Columbia Arialytical Services, Inc. - WA 
I317 South 13th Avenue 
Kelso, W.4 98626 
Matr ix:  Non-Potable Water 

Anaiyte M e t h o d m e c h  Category Type Effective Date  
Certification 

I0/8L?!oO I EP.4 200.8 NELAP Beryllium 
Beryllium 
Beryllium 
Beryllium 
beta-BHC (beta-Hexachlorocyclohexme) 
beta-BHC (beta-HexachIoroc).clohrxane) 

beta-Naphthylamine 
Biochemical oxygen demand 
bis(2Chloroethoxy)metha11e 

his(2-Chloroethoxy)merhane 
bis(2-Chloroethyl) ether 
bis(2-Chloroethyl) ether 

' bis(2-Chloroisopropyl) ether 
bis(2-Chloroisopropyl) ether 
bis(2-Ethylhexyl) phthalate (DEHP) 
bis(2-Ethylhesyl) phtlialaie (DEHP) 
Bolstar (Sulprofos) 
Boron 
Bromide 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromodichloromethane 
Bromoform 
Bromoform 
Butyl benzyt phthalate 
Butyl benzyl phfhdate 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Cadmium 
Calcium 
Calcium 
Calcium 
Carbazole 

EPA 6010 
EPA 6020 
ILM04.1-Exhibit D 
EPA 608 
EPA 808 I 

€PA 8270 

EPA 405.1 
€PA 625 
EPA 8270 
EPA 625 
EPA 8270 
EPA 625 
EPA 8270 
EPA 625 
EPA S270 
EPA 8141 
EPA 200.7 
EPA 300.0 

EPA 8260 
EPA S260 
EPA 624 
EPA 8260 
EPA 624 
€PA 8260 
EPA 625 
EPA 8270 
EPA 200.7 
EPA 200.8 
EPA 60 I0 
EPA 6020 
1LM04.1-Exhibit D 
EPA 200.7 
EPA 6010 
lLMW.1-Exhibit D 
EPA 8270 

Metals 
Metals 
Metals 
Metals 
Pesiicides-Herbicide-PCB's 
Pesticides-Herbicides-PCBs 

Extractable Organics 
General Chemistry 
Exfrxtable Organics 
Extractable Organics 
Exhckable Organics 
Exlnctable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Pcsticides-Herbicides-PCB's 
Metals 
General Chemistry 
Volatile Organics 
Volatile Organics 
Volatile Organics 
Volatile Organics 
Volatile Organics 
Volatile Orsanics 
Extractable Organics 
Extractable Organics 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Extractable Organics 

NEL.4P 
NEIAP 
NELAP 
N ELA P 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
WELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
RELAP 

NELAP 
NELAP 
NELAP 
XELAP 
NELAP 
YELAP 
NELAP 
NELAP 
NELAP 
NELAI' 
NELAP 
NELAP 
WELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 

7/1/2003 

7/1/2003 

7/ I ROO3 

71 I 7/2003 

71 I ROO3 

7/3/2003 

I 0/8ROO 1 
I 0/8/200 1 

7/1/2003 

I0/8/200 1 

7/1/2003 

I018R00 I 
7/1/2003 
I O/SROO I 
71 I/2003 

7/1/2003 

IO/S/200 I 
10/8ROOI 

7/1/2003 
7/ 1 /2 003 
I0/8/2001 
7/1/2003 
10/8R00 I 
7/1/2003 
I0/8/200 1 

71 I DO03 

I 0/8/200 I 

I0/8/200 1 
1018fZOO1 
7/1 ROO3 

7/112003 
I0/8/200 1 

I018R00 1 

7/ ID003 

7/1/2003 

"STATE" indicates Certification For the  rnalyte  by the method specified. "SELAP" fiirther 
indicates certification compliant with the NELAC Standards. 

NON-TRANSFERABLE 04/ 19!2005-E87112 
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THIS LISTING OF 4CCREDITED ANALYTES SHOULD BE USED ONLY WHEN 
ASSOCIATED WITH A VALID CERTIFICATE 

State 1-ahoratory ID: EX7412 EPA Lab Code: WAOO035 (360) 577-7222 

E87412 
Columbia Analytical Services, Inc. - WA 
I317 South 13th Avenue 
Krlso, W A  98626 
Matrix: Non-Potable Water 

Arialyle Method/Tech Category Type Effective Date 
C arhon disuifde EI'A 8 X O  Volaiile Organics NELAP 7/1/2002 

Certificn tion 

Carbon tetrachloride 
Carbon tetmchloridc 
Chemical oxygen demand 
Chlordane (tech.) 
Chlordane (tech.) 
Chloride 
Chloride 
Chlorobenzme 
Chlorobenzene 
C hloro benzi late 

Chloroethane 
;hloroethnne 
Chloroforni 
Chlorofonn 
Chloroprene 
Chlorpyrifos 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium 
Chromium VI 
Chromium VI 
Chrysene 

Chrysene 
Chrysene 
cis- 1,2.-DichIoroethylene 
cis- I ,3-Dichloropropene 
cis- 1,3-Dichloropropene 
cis- I ,4-Dichloro-2-butene 
Cobalt 
Cobalt 
Cobalt 
Cobalt 
Cobalt 

EI'A 624 
EPA 8260 

EPA 410.1 
EPA 608 

EPA 808 1 
EPA 300.0 
EPA 325.3 
EPA 624 
EPA R260 
EPA 8270 

EPA 624 

EPA 8260 

EPA 624 

EPA 8260 
EPA 8260 

EPA 8141 
EPA 200.7 
EPA 200.8 

EPA 6010 
EPA 6020 

ILM04.1-Exhibit D 
EPA 7 I95 
EPA 7 196 

EPA 625 

EPA 8270 

EPA S310 
EPA 8260 

€PA 624 

EPA 8260 

EPA 8260 
EPA 200.7 
EPA 200.8 
EPA 6010 
EPA 6020 

ILMW. I -Exhibit D 

Volatile Organics 
Volatile Organic3 
General Chemistry 
Pesticides-Herbicides-PCB's 

Pesticides-Herbicides-PCBs 
General Chemistry 
General Chemistry 
Volatile Organics 
Volatile Organics 
Pesticides-Herbicides-PCBs 
Volatile Organics 
Volatile Organics 
Volatile Organics 
Volatile Organics 
Volatile Organics 
Pesticides-Herbicides-I'CB's 

Metals 
Metals 

Metals 
Metals 
Metals 
Metals 
General Chemistry 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Volatile Organics 
Volatile Organics 
Volatile Organics 
Volatile Organics 
Metals 
Metals 
Metals 
Metals 

Metals 

NELAI' 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 

I 0181200 I 
7/1/2003 

10/8/2001 

71 I 772003 

7/1/2003 

I0/8/2001 

10/872001 

I0/8/2001 
71 If2003 

71 I /2003 
10/8;200 I 

71 I/2OO3 
I O f 8 R O O  1 

7/1/2003 
71 I ROO3 
7/1/2003 

I0/8/2OO I 
10/8/200 I 
7/1/2003 

7/1/7-003 
7/1/2003 
7/1/2003 
7/ 112003 

10/8/2001 
7/1/2003 
7/1/2003 

7/ I /2003 
I 0/8/2001 
7IlR003 

7/1/2003 
I 0/8/200 I 
10/8/200 1 

7/1/2003 

71 I 12003 

7/1/2003 

"STATE" indicates certification for the annlyte by the method specified. "NELAP" further 
indicates certification compliant with the hTLAC Standards. 

NON-TRANSFERABLE 0411 9/2OOS-E37412 
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THIS LIS1’1NG OF ACCREDITED ANALYTES SHOULD BE USED ONLY WHEN 
ASSOCIATED WITH A VALID CERTIFICATE 

State Lrborator~ ID: Eli7412 EPA Lab Code: WA00035 (360) 577-7222 

C87112 
Columbia ,4n:ilytical Sc‘rvices, Jne. - WA 
1317 South 13th Avenue 
Kelso, WA 98026 
hIairix: Non-Potable Water 

Analyte M ethod/Tech Category TYP Effective Date 
Color EP.2 I102 Gcneral Chemistry NFLAP 10/8R001 

Certification 

Conductivity 
Copper 

Copper 
Copper 
Copprr 
Copper 
Corrosivity (pH) 

Coumaphos 
Dacthal (DCPA) 
Dnlapon 
delta-BHC 
delta-BHC 
Demelonu 
Diallete 
Diazirmn 
Dlbcnz(a,h) anthracene 
Dibenz(ah) anthracene 
Dibenzfqh) anthracene 
Dibenzofurmi 
Di bmmochlorornethane 
Di bromochlorornethane 
Dibromomethane 
Dicamba 8 

Dichlorodifluoromethane 
Dichloroprop (Dichlorprop) 
Dichlorovos (DDVI’. Dichlorvos) 
Dieldrin 
Dieldrin 
Diesel range organics (DRO) 
Diesel range organics (DRO) 
Diesel range organics (DRO) 
Diethy1 phtlialate 
Diethyl phtlralate 

Dimethoate 
Diniethyl phthahte 

EPA 120.1 
EPA 200.7 
EPA 200.8 
€PA 6010 
EPA 6020 
ILM04.I-Exhibit D 
EPA 9040 
EPA 8141 
EPA 8151 

EPA 8151 
EPA 608 
EPA 808i 
EPA 8141 

EPA 8270 
EPA 814i 
EPA 625 
EPA 8270 
EPA 8310 
EPA 8270 
EPA 624 
EPA 8260 
EPA 8260 
EPA 8151 
EPA 8260 
EPA 8151 
EPA 8141 
EPA 608 
EPA 8081 

CA-LUFT 
EPA 8015 
NWTPH-Dx 

EPA 625 
EPA 8270 
EPA 8270 
EPA 625 

General Chemistry 
Metals 
Metals 

Metals 
Metals 
Metals 
General Chemistry 
Pesticides-Herbicides-PCBs 
Peslicides-Herbicides-PCB’s 

Pesticides-HerbicidePCB’s 
Pesticides-Herbicides-PCWs 
Pesticides-I-Ierbicides-PCB’s 
Pesticides-Herbicides-PCB’5 

Pesticides-Herbicides-PCB’s 
Pestici des-Herbicides-PCBs 
Estnctable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Volatile Organics 
Volatile Organics 
Volatile Organics 
Pesticides-Herbicides-PCBs 

Volatile Organics 
Pesticides-Herbicides-PCB’s 
Pesrici des-Herbicides-PCBs 
Pesticides-Herbicides-PCB’s 
Pesticides-Herbicides-PCB’s 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Pesticides-Herbicides-PCBs 

Extractahle Organics 

NELAP 
NELAP 
NELAP 
NELAI’ 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
N E U P  
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 

l018R001 
10/8i2001 
10/8/3001 

I0/8/2001 
7/1/2003 
71 I ROO3 
71 I /2003 
71 112003 
711 712003 
7/1/2003 
71 1 7/2003 
71 1 no03 
711 ROO3 

711 /2Q03 
7/1/2003 
10/8/2001 
711 DO03 
7/1/2003 
71 I DO03 
IO/8L!OOl 
7/1/2003 
7/1/2003 
7!1/2003 
711 0003 
71 1 ROO3 

71 I no03 
71 17/2003 
7/1/2003 
7/1/2003 . 
7/28f2 003 
7/1/2003 
I 0/8#00 I 
7/1/2003 
71 1 12003 
I0/8/2001 

“STATE“ indic:ltef certification for the analyte by the method specified. “NELAP” further 
indicates certification coinpliant with the hTLAC Standards. 

NON-TRANSFERABLE 04/19/2005-S87412 



Lnhoriiiory Scope of Acciwiitiitioii Page 18 of 42 

THIS LLSTIXG OF ACCREDITED ANALYTES SHOULD BE USED ONLY WHEN 
ASSOCJATED WITH A VALJD CERTIFICATE 

Stste L i b i m t o r )  ID: E85122 EPA Lab Code: WA00035 (360) 577-7222 

E87412 
Columbia .4naIyticai Set-vices, Inc. - WA 
1317 South 13th Abenue 
Kelso, WA 98626 
3latrisr .Noa-I~otsble Water 
___-_ 

Certificatiun 
Anrlyte I\lethod!Tech Category Type Effective Date 
Dimethyi p b i h a l a ~  EPK 8270 Exinctabie Organics N E LA P 7il  I2003 

Di-n-butyl phtlialate 

Di-n-butyl phthalate 

EPA 625 Extractable Organics 
EPA 8270 Extract.?ble Organics 

Di-n-octyl phthalate EPA 625 Extractable Organics 
Di-n-octyl phthalate EPA 8270 Extractable Organics 
Dinoseb (2-sec-butyl-4,6-dinilrophenol, Dh'BP) EPA 8 I 5 I Pesticides-Herbicides-PCBs 
Diphen ylaniine EPA 8270 Extractable Organics 
Disulfoton 
Disulfoton 
Endosulfan I 
Endosulfan I 
Endosulfan 11 
Endosulfan 11 

Endosulfan sulfate 
Endosul fan sulfate 
Endrin 
Endrin 
Endriii aldehyde 
Endrin aldehyde 
Ethanol 
Ethoprop 
Ethyl methacrylate 

Ethyl methanesulfonate 
Ethylbenzene 

EPA 8141 Pesticides-Herbicides-PCB's 
EPA 8270 Pesticides-Hcrbicitles-PCBs 

EPA 608 Pesticides-Herbicides-PCB's 
EPA 8081 Pesticides-Herbicides-PCB's 
EPA 608 
EPA 8081 
EPA 608 

Pesticides-Herbicides-PCB's 
Pesticides-Aerbicides-PCB's 

Pesticides-Herbicides-PCB's 

EPA 808 1 Pesticides-Herbicides-PCBs 
EPA 608 Pesticides-Herbicides- PCB's 
EPA 808 I Pesticides-Herbicides-PCB's 
EPA 608 Pesticides-HErbicides-PCB's 
EPA 80R1 Pesticides-Herbicides-PCB's 
EPA 801 5 Volatile Organics 
EPA 8141 Pesticides-Herbicides-PCB's 

EPA 8260 Volatile Organics 
EPA 8270 Extractable Organics 
EPA 624 Volatile Organics 

Ethylbenzene EPA 8021 Volatile Organics 
Ethylbenzene EPA 8260 Volatile Organics 
Ethylene glycol - EPA8015 Volatile Organics 
Fainphur 
Fecal colifonus 
Fensulfothion 

EPA 8270 
SM 9221 E 
EPA 8141 

Pesticides-Herbicides-PCBs 
Minobiology 
Pesticides-HerbicidesrPCB's 

Fenhion €PA 8141 Pesticides-Herbicides-PCB's 
Fluormrhene EPA 625 Extractahle Orgenics 
Fluoranthene EPA 8270 Extractable Organics 
Fluoranthene EPA 8310 Extractable Organics 
Fluorene 
fluorcnc 

EPA 625 Extractable Organics 
€PA 8270 Extractable Organics 

"STATE" indicates ccrtification for the  analyte by the method specified. "NELAP" further 
indicates certification compliant with the NELAC Standards. 

NOW-TRANSERABLE 0411 9/2005-E87412 

NLLAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
WELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NEIAI' 
NELAP 
NELAD 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
N ELAP 
NELAP 
NELAP 
NELAP 
NELAP 

10/8/?00 1 

71 I/2003 
lO/8ROOl 

7/1/2003 
711 ROO3 
7/1/2003 
71 I ROO3 
7/1/2003 
711 7/2003 
7/1/2003 

711 7/2003 
71 I I2003 
7f I7/2003 
7/1/2003 
711 7R003 
71 1/2003 
7/17/2003 
71 1 ROO3 
7/1/2003 
7/1/2003 
7/1/2003 
7/ I I2003 

I0/8/200 1 
7/1/2003 
7/1 I2003 

7/1/2003 
7/1/2003 

1 0/8RM) I 
711 R003 
7/1 DO03 
10/8/2001 
71 I no03 
7/1/2003 
I 018/2001 
7/1/2003 



Liibordory Scope of ,4 ccreditation 

THIS LISTING OF ACCREDITED AN.4LYTES SHOULD BE USED ONLY WHEN 
ASSOCIATED WITH .4 VALID CERTIFICATE 

Page 15 of 42 

State LaOciraton. ID: E87.112 EPA Lab Code: WA00035 (360) 5'77-7222 

E87112 
Columbia Analytical Services, Inc. - WA 
1317 South 13th Avenue 
Keiso. WA 98626 
Matrix: Non-Potable Water 

Analyte Rleth od/Tec h Category Type Effective Date  
Fluorefie EPA 83 10 Extractable Organics NELAP 51 i / 2 i G  

Certification 

Fluoride. EPA 300.0 General Chemistry 
Fluoride EPA 340.2 General Chemistry 
Formaldehyde EPA8315 . Extractablc Organics 
gamma-BHC (Lindane, EPA 608 Pesticides-Herbicides-PCB's 
gamma-€iexachlor~clohexane) 
gamma-BF1C (Lindane, EPA 8081 Pesticides-Herbicide-PCB's 
gma-tiexachlorocyclohexane) 
tiasoline range organics (GRO) CA-LUlT Extractable Organics 
Gasoline range organics (GRo) EPA 8015 Volatile Organics 
Gasoline range organics (GRO) NWTF'HGx Emactable Organics 
Hardness EPA 130.2 General Chemisny 
Heptachlor .EPA 608 Pesticides-Herbicides-PCB's 
Heptachlor EPA 8081 Pesticides-Herbicides-PCB's 
Heptachlor epolride EPA 608 Pesticides-I-lerbicides-PCB's 
Heptachlor epoxide EPA 8081 Pesticides-Herbicider-PCB's 
Hexachlorobenzene EPA 625 Extractable Organics 
Hexachlorobenzene EPA 8270 Extractable Organics 
Hexachlorobuladiene EPA 625 Extractable Organics 
Hexachlorobutadiene EPA 8260 Volatile Organics 
Hexachlorobutadiene EPA 8270 Extractable Organics 
Hexachlorocyclopentadiene EPA 625 . Extractable Organics 
Hexachlorocyclopentadiene EPA 8270 Extractable Organics 
Hesachloroethane €PA 625 Extractable Orpnics 
Hexachloroethane EPA 8270 Extractable 0rg.anics 
Hexachlorophene EPA 8270 Extractahle Organics 
Hexachloropropene EPA 8270 Exb-actable Organics 
Ignitability EPA 1020 General Chemistry 
Indeno( 1,2,3-cd)pyene EPA 625 Extractable Orgnics 
Indeno(J ,2,3-cd)pyrene EPA 8270 Extractable Organics 
Indeno( 1,2,3-cd)pyene EPA 8310 Extractable Organics 
lodomethane (Methyl iodide) EPA 8260 Volatile Organics 
Iron EPA 200.7 Metals 
Iron EPA 6010 Metals 
Iron ILM04.I-Exhibit D Metals 
lsobutyl alcohol (2-Methyl- I -propanol) EPA 8260 Volatile Organics 
lsodrin EPA8270 Pesticides-Herbicides-PCBs 
Isophorone EPA625 . Extractable Organics 

"STATE" indicates certification for the  analyte by the method specified. "NELAP" further 
indicates certification compliant with the hXLAC Standards. 

NELAP 

NELAP 

NELZP 

NELAP 

NELAP 

NELAP 
NELAP 

NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 

NELAP 

NELAP 
NELAP 

NELAP 

NELAP 
NELAP 
NELAP 

NELAP 

NELAP 
NELAP 

NELAP 

* NELAP 

NELAP 
NELAP 

NELAP 
NELAP 

NELAP 
NELAP 
NELAP 
NELAP 

NELAP 

NELAP 

1 OWhOO I 

I 0/8/200 1 

71 112003 
7/17/2003 

711 ROO3 

7/1/2003 
711 7/2003 
71 I DO03 
I0/8/200 I 
71 1 7i2003 
71 I ROO3 

7117R003 
7/1/2003 
I0/8/2001 
71 1 ROO3 
l0/8/2001 
711R003 

71 112003 
1 OI8ROO 1 

71 112003 
10/8/200 I 

7/1/2003 
7/1/2003 
7/1i2003 
71 )I2003 

10/8/2001 
7/1/2003 
7/ I /2003 
7/1/2003 
10I8R001 

7/1/2003 

7/1 DO03 
71 I /2003 
7/1/2003 
10/8/2001 

NON-TRANSFERABLE 04/19/2005-E874 12 



Jcb Bush 
Governor 

Page 20 of 42 

THIS LISTING OF ACCREDITED ANALYTES SHOULI) BE USED ONLY WHEN 
ASSOCIATED WITH A VALID CERTIFJCATE 

State Laboratory ID: EX7112 EYA Lab Code: WA00035 (360) 577-7232 

E87412 
Columbia Analytical Services, Inc. - WA 
1317 South 13th Avenue 
Kelso. WA 98626 
Matrix: Son-Potable Water 

Atialyte MethodlTech Category Type Effective Date 
lsuphorone El'A 8270 NELAP 7/1/2003 

Cei-tificrtion 

Isopropyl alcohol (2-Propanol) 
lsopropyl henzene 
lsosafrole 
Kcpone 
Kjeldahl nitrogen - total 

h a d  

Lead 
Lead 
Lead 
Lead 
Lead 
Lead 
Magnesium 
Magnesium 
Magnesium 
Malaxhion 
Manganese 
Menganesc 
Manganese 
Manganese 
Manganese 
MCPA 
MCPP 
Mercury 
Mercury 
Mercury 
Mercury 
Merphos 
Methacry lonitrile 
Methanol 
Methanol 
Methanol 
Methapyilene 
Methoxychlor 
Methyl bromide (Bromomethane) 

EPA 8015 
EPA 8260 

EPA 8270 
EPA 8270 
EPA 35 I .4 
EPA 200.7 

EPA 200.8 
EPA 200.9 
EPA 60 10 
EPA 6020 
EPA 7421 
ILMO4.I-Exhibit D 
EPA 200.7 
EPA 6010 
ILM04.1-Exhibit D 
EPA 8141 
EPA 200.7 
EPA 200.8 
EPA 60 1 0 
EPA 6020 
ILMO4.I-Exhibit D 

EPA Sl5I  

EPA 8151 
EPA I63 1 
EPA 245. I 

EPA 7470 
JLMM.l-Exhibit D 
EPA 8141 
EPA 8260 
EPA 8260 
NCASl94.03 
NCASl99.01 
EPA 8270 
EPA 808 I 
EPA 624 

E ~ a c t a h l e  Organics 
Volarilc Orpnics 
Volatile Organics 
Extractable Organics 
Pesticides- Herbicides-PCB's 
General Cheniistry 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Pesticides-I-Ier~icides-f'CB's 

Metals 
Metals 
Metals 
Metals 
Metals 
Pesticides-Merbicides-PCB's 

Pesticides-Herbicides-PCB's 
Metals 
Metals 
Meials 
Metals 
Pesticides-Herbicides-PCB's 
Volatile Organics 
Volatile Organics 
Volatile Organics 
Volatile Organics 
Extractable Organics 
Pesticides-Herbicides-PCB's 

Volatile Organics 

NELAP 
NELAP 
FELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAD 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NEL.4P 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 

71112003 
71 I 12003 

7lll2OM 

7/ 112003 
I W8OOO 1 

10/8/2OO I 
I 0/8/200 1 

10/8/200 1 
10/8/2001 
7/1 12003 
1018/200 I 
7/1/2003 
1 0/8/200 1 
71 I 0003 
71 Il2003 

7/1/2003 

1 OlSnOO I 
10/8~2001 

71 I DO03 
71 1 /2003 
7/1/2003 
711 12003 
7/1/2003 
I0/8/200 1 
1 018R00 I 
10/8R00 I 
7r I 0003 
7lIR003 
7/1/2003 

71 I no3 
I 018OOO I 
1018OOO I 
7/1/2003 

71 I 7QW3 
I018R00 I 

"STATE" indicates certification for the anilyte hy the method specified. "NELAP" further 
indicates certifiertion compliant with the NELAC Standards. 

NON-TRANSFERABLE 041 I9/2005-E874 I2 



Lnborrrtoiy Scope o j  A ccrerliiation Page 21 of 42 

l311S LISTING OF ACCXEDITED A N  4LYTES SHOULD NF, USED ONLY \VHEN 
ASSOCIATED WITH A VALID CEKTIFlCATE 

State  LaborAtory iD:  EX7412 EPA Lab Code: WAOOU35 (360) 577-7222 

E87112 
Coiiim hia Analytical Services, Inc. - W A  
1317 South 13th Avenue 
Kelso, W.4 98626 
Matrix: Non-Potable Water 

A nalgte 
Alelhyi bronnde (Bromomcthane) 

Methyl chloride (Chlorornethane) 
Methyl chloride [Chlomniethane) 
Methyl methacrylate 
Methyl parathion (parathion. methyl) 
Methyl parathion (Pmthion, methyl) 
Methyl tert-butyl ether (MTBE) 

Methylene chloride 
Methylene chloride 
Mevinpbs 
Molybdenum 
Molybdenuni ' Molybdenum 
Molybdenum 
Naled 
Naphthalene 
Naphthalene 
Naphthalene 
Naphthalene 
n-Butyl alcohol 
n-Butylbenzene 
Nickel 
A'. I iLhel ~ 

Nickel 
Nickel 
Nickel 

Nitrate as N 
Nitrate as N 

Nitrate-nitrite 
Nitrite as N 
Nitrite as N 
Nitrobenzene 
Nitrobenzene 
Nibobenzene 
Nitroquinaline- I -oxide 
n-Nitrosodiethylamine 

Certification 
Methadflech Category Type Effective Date 
EP.% 8260 Volatile Organics NELAP 7/ I 12 003 
EPA 624 
EPA 8260 

€PA 8260 
€PA 8141 

€PA 8270 
EPA 8260 

EPA 624 
EPA 8260 
EPA 8141 
EPA 200.7 

EPA 200 8 
EPA 6010 
lLM04. I -Exhibit D 
€PA 8141 
EPA 625 

EPA 8260 
EPA 8270 
EPA 8310 
EPA SO I5 

EPA 8260 
EPA 200.7 
EPA 200.8 
EPA GO10 

EPA 6020 
ILMW.l-Exhibit D 
EPA 300.0 

EPA 353 2 
EPA 353.2 
€PA 300.0 
EPA 353.2 
EPA 625 

EPA 8270 
EPA 8330 

EPA 8270 
EPA 8270 

Volatile Organics 
Volatile Organics 
Volatile Organics 
Pesticides-Herbicides-PCBs 
Pesticides-Herbicides-P~~s 
Volatile Organics 
Volatile Organics 
Volatile Organics 
Pesticides-Herbicides-PCB'r 

Metals 
Metals 
Metals 
Metals 
Pesticides-Herbicides-PCB's 
Extractable Organics 
Volatile Organics 
Extractable Organics 
Extractable Organics 
Volatile Organics 
Volatile Organics 
Metals 
Metals 
Metals 
Metals 

Metals 
General Chemistry 
General Chemistry 
General Chemistry 
General Chemistry 
General Chemistry 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extracrable Organics 
Extractable Organics 

"STATE" indicates certification for the analyte by the method specified. "NELAP" further 
indicates certification compliant with the NIELAC Standards 

I0/8R00 I NELAP 

NFLAP 7/1/2003 
NELAP m ~ o m  
NELAP 7/1/2003 
NELAP 71 1 no03 
NELAP J /  I DO03 
NELAP 1 0/8R00 1 

NELAP 7/1/2003 
NELAP 7/1R003 

NELAP I 0/8/2OO 1 
NELAP 10/8/2001 

NELAP I0/8/2001 
NELAP 7/1/2003 
NELAP 7/1/2003 
WELAP I0/8/200 1 

NELAP 7/1/2003 
NELAP 7/1/2003 
N €LAP 7/ I ROO3 

NELAP 7/1/2003 
N E M P  711 /2003 

NELAP 1 OI8ROO I 
NELAP I 0/8/200 I 
NELAP 1 O/S/200 1 

NELAP 7/ 1 ROO3 

NELAP 7/1/2003 
KELAP 1 o/mOo I 
NELAP 7/17/2003 

NELAP I0/8/200 I 
NELAP I0/8/200 1 
NELAP 7/17/2003 

I O/SRW I NELAP 

NELAP 7/ I DO03 
NELAP 7/1R003 
NELAP 7/1R003 
NELAP 7/ I /2003 

NON-TRANSFERABLE 0411 9/2005-E874 12 



Lnboratorr Scope of Accreciifr~tiorz Page 22 of 42 

THIS LISTING OF ACCREDITED ANALYTES SHOULD BE USED ONLY WHEN 
ASSOClATED WITH A \'ALID CERTlFlCATE 

State Llboriitorj 10: E87412 EPA Lab Code: W A00035 (360) 577-7222 

E87112 
Columbia Analytical Senices, lnc. - WA 
1317 South 13th Akenue , 

KeBo, W A  98626 
Matrix: Nan-Potable Water 

Anslyte  MethodlTech Category Type Effective Date 
n-Nirrosodtme~~lamine EPA 625 Extrac1;ible Organics N€LAP 1 Ol8P-00 1 

Certification 

n-nitrosodimethy lamine EPA 8270 Extractable Organics 
i i -~itroso-di-n-bu~l~ine EPA 8270 Extractable Organics 
n-Nitrosodi-n-propylamine 

n-Nitrosod'i-n-propylamine 
ii-Nitrosodiphenylamine 
n-Nitrosodiphenylsi~e 
n-Nitmsomethylethylamine 
n-Nitrosomorpholine 
n-Nitmsopiperidine 
n-Nitrosopyrrolidine 
n-Propanol 
n-Propy lbenzene 

EPA 625 Extractable Orgmics 
EPA 8270 Extractable Organics 
EPA 625 Es tiactable Organics 
EPA 8270 Estractable Organics 
EPA 8270 Extractable Organics 
EPA 8270 Extractable Organics 
EPA 8270 Extractabje Organics 
EPA 8270 Extractable Or,%ics 
EPA 8015 Volatile Organics 
EPA 8260 Volatile Organics 

Octzihydro-i ,3,5,7-twanitro-1.;,5,7-te~~~cine EPA 8330 Extractable Orsanics 
(HMW 
Oil & Grease 
Orthophosyhate as P 
Orihophosphate as P 
o-Tolnidine 
Paralhion, ethyl 

Parathion, ethyl 
Pentachloronitrobenzene 
Pentachlorophenol 
Pentachlorophenol 
Pentachlorophenol 

PH 
PH 
Phenacetin 
Phenanthrene 
Phenanthrene 
Phenanthrene 
Phenol 
Phenol 
Phorate 
Phorate 
Phosphorus, total 
94sopropyltoluene 

EPA 1664 General Chemistry 
EPA 300.0 General Chemistry 
EPA 365.3 Gencral Chemistry 
EPA 8270 Extractable Organics 
€PA 8141 Pesticides-Herbihicides-PCB'5 
EPA 8270 Pesticides-Herbicides-PCB's 
EPA 8270 Extactable Organics 
EPA 1653 Extractable Organics 
EPA 625 Extractable Organics 
EPA 8270 
EPA 150.1 
EPA 9040 

EPA 8270 
EPA 625 
EPA 8270 
EPA 8310 

EPA 625 
EPA 8270 
EPA 8141 
EPA 8270 
EPA 365.3 
EPA 8260 

Extractable Organics 
General Chemistry 
General Chemistry 
Extracta!de Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Pesticides-Herbihicides-PCB'5 
Pesticides-Herbiades-PCB's 
General Chemistry 
Volatile Organics 

NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 

NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 

7/ 1 COO3 

7/1/2003 
1018L2001 

7/1/2003 
I018/200 I 
7/1/2003 
7/1nao3 
7/1/2003 
7/1/2003 
7/l ROO3 
7/1/2003 
7/1/2003 
7/1/2003 

I 0/8/200 1 
I o/sf?o01 
1 0/8/200 1 
7/1/2003 
7/1/2003 
7/1/2003 
7/1/2003 
10/8/200 I 
1 0/8/200 1 
7/1/2003 
I 0/8/200 I 
7/1/2003 
7/ 1 DO03 

10/8/200 I 

7/1/2003 
7iV2003 

10/8/200 1 

7/1/2003 
7/1/2003 
7/ 1 /20O3 
1 018/200 I 
7/1/2003 

"STATE" indicates certification for the analyte by the method specified. 'WELAP" further 
indicates certification compliant with the NELAC: Standards  

NON-TRANSFERABLE 04/39/2005-E87412 
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THIS LISTING OF ACCREDI'iXD AN.4LYTES SHOULD BE USED ONLY WHEN 
ASSOClATED WITH A VALID CERTIFICATE 

State Laboratory in: E&7412 El',& Lab Code: WA00035 (360) 577-7222 

E87412 
Columbia Analytical Services. hc. - W 4  
1317 South 13th Avenue 
Kelso, WA 98626 
Matrix: Non-Potable Water 

Cert i i i ra t ion 
.A na lyte MethodlTech Category TY Pe Effective Date  

EVA 2vi1.7 Por:ssium 
Potssium 
Potassium 
Pronarnide (Kerb) 
Propionifrile (Ethyl cyanide) 
Pyrene 
Pyrene 
Pyrene 
Pyridine 
RDX (hexahydro- I ,3.S-trinitro-1.3.5-triazine) 
Reactive cyanide 
Reactive sulfide 
Residual tiee chlorine 
Residue-filterable (IDS) 
Residue-nonfilterable (TSS) 
Residue-settleable 
Residue-total 
Residue-volatile 
Ronnel 
Safrole 
sec-Bulylbenzene 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Selenium 
Silver 
Silver 
Silver 
Silver 
Silver 
Silvex (2,4,5-TP) 
Sodium 
Sodium 

EPA 6010 
ILM04 I -Exhibit D 
EPA 8270 
EPA 8260 
EPA 625 
EPA 8270 
EPA8310 
EPA 8270 

EPA 8330 
Sec. 7 3 SW-846 
Sec. 7.3 SW-846 
EPA 330.4 
€PA 160 1 
EPA 160 2 
EPA 160.5 
EPA 160.3 
EPA 160.4 
EPA 8141 
EPA 8270 
EPA 8260 

EPA 200 7 
EPA 200 8 

EPA 200 9 
EPA 6010 
EPA 7740 
EPA 7742 
ILMW.1-Exhibit D 
EPA 200.7 
EPA 200.8 

EPA 6010 
EPA 6020 
ILMO4 I-Exhibit D 
EPA 8151 
EPA 200.7 
€PA 6010 

Metals 
Meta!s 

hler;lls 

Extractable Organics 
Volatile Organics 
Exuaaable Organics 
Extractable Organics 
Exlractable Organics 
Extractable Organics 
Extractable Organics 
General Chemistry 
General Chemistry 
General Chemistry 
General Chemisb-y 
General Chemistry 
General Chemistry 
General Chemistry 
General Chemistry 
Pesticides-Herbicides-PCB's 
Extractable Organics 
Volatile Organics 
Mctsls 

Metals 
Mrtals 

Metals 
Metals 
MetaIs 

Metals 
Metals 
Metals 
Mefais 
Metals 
Metals 
Pesticides-Herbicides-PCB's 

Metals 
Metals 

"STATE" indicates certification for t h e  analyte by the method specified. "NELAP" further 
indicates certification compliant with the NELAC Standards. 

NEIAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 

I O/S/?OO 1 
I0/8R00 I 
7/1/2063 
7/ I DO03 

7/1/2003 
l0/8/200 I 
7/ I DO03 

7/1/2003 
7/1/2003 
7/1/2003 

7/1/2003 
7/ l/2003 
1 0/8/200 I 
10/8/2001 
I0/8/2001 
l0/8R001 
I0/8/200 I 
10/8/2001 

7/ IO003 
7/ I DO03 
7/ I DO03 

10/8/200 I 

I 0/8/200 I 

10/8/200 1 
10/8/200 I 
10/8/200 I 
7/17/2003 
71 I ROO3 
I0/81200 I 
10/8D001 

7/1/2003 
7/1/2003 

7/l/2003 
7/1/2003 
I0/8/2001 
7/1/2003 

NON-TRANSFERABLE 04/19/2005-E87412 
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mis LISTING OF ACCREDITED ANAL'L'TES SHOULD BE usm ONLY WHEN 
ASSOCIATEI) WITH A VALID CERTIFICATE 

Shte L:iboratory I D :  EX7112 EP4 Lab Code: W A00035 (360) 577-7222 

~ 8 7 1 1 2  
Coliimbia Analytical Services, lnc. - WA 
1317 South 13th Avenue 
Kelso, WA 98626 
Matrix:  Non-Potable Water 

Analyte 
Sodium 
Siirofos 
Styrene 
Sulfate 

Sulfide 
tert-Butyl alcohol 
tert-Butylbenzcne 

Met hod /Tee h 
ILhlM.1-Exhibit D 
EPA 8141 
EPA,8260 
€PA 300 0 
€PA 376.1 
EPA 801 5 
EPA 8260 

Tetrachlorocatecbol EPA 1653 
Tetrachloroethylene (Perchloroethylene) EPA 624 
Tetrach loroethylene (Perchloroethy h e )  EPA 8260 
Tetmhloroguaiacol EPA 1653 
Teuyl (methyl-2,4,6-trinivopknylnitramine) EPA 8330 
Thallium EPA 200.7 
Thallium EPA 200.8 
Thallium 
Thallium 
lhallium 
Thallium 
'r'liionazjn (Zinophos) 
Tin 
Titanium 
Tokuthion (Prothioplms) 
Toluene 
Toluene 
Toluene 
Total colifornis 
Total cyanide 
Total cyanide 
Total cyanide. 
Total hardness as CaCO3 
Total organic carbon 

EPA 200.9 
EPA 6020 
EPA 7841 
1LMM.I-Exhibit D 
EPA 8270 
EPA 200.7 
EPA 200.7 
EPA 8141 
EPA 624 
€PA 8021 

€PAX260 

SM 9221 B 
EPA 335.4 
EPA 9010 

ILM04. I -Exhibit D 
EPA 200.7 
EPA415.1 

Total o F m i c  carbon EPA 9060 
Total organic halides POX) EPA 9020 
Total Petroleum Hydrocarbons CTpH) EPA 1664 
Total Petroleum Hydrocarbons (PH) EPA 8015 
Total Petroleum Hydrocarbons (TPW NWTPH-HClD 

Category 
Certification 

Tvue Effective Date 
Metals 
Pesticides-€lerbicides-PCB's 
Volatile Organics 
General Chemistry 
General Chemistry 
Volatile Organics 
Volatile Organics 
Exmtablc Organics 
Volatile Organics 
Volatile Organics 
Extractable Organics 
Extractable Orynics 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Pesticides-Herbicides-PCB's 

Metals 
Metals 
Pcsticides-Herbicides-PCB'5 

Volatile Organics 
Volatile Organics 
Volatile Organics 
Microbiology 
Geiieral Chemistry 
General Chemistry 
General Chemistry 
Metals 
General Chemistry 
General Chemistry 
General Cliemist~~ 
General Chemistry 
Extractable Organics 
Extractable Organics 

NELAP 

NELAP 
NELAP 

NELAP 

NELAP 
NELAP 
NELAP 
NELAP 

NELAP 
NELAP 
NELAP 
SELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NE:I,AP 

NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NEL4P 
NELAP 
NELAP 
NELAP 

?/1!2co: 
71 1 /2003 
7/1/2U03 
10/8R001 
10/8R001 
71 1 Do03 
7/1/2003 

I 0/8/200 I 

10/8R001 

7/1!2003 
1018/2001 
7/1/2003 
1 0/8/200 I 
10/8/2001 
10/8/2oO I 
7/1/2003 
7/ I 12003 
7/1/2003 
7/1/2003 

711 7R003 
7/17/2003 
7/ 1 DO03 
I O/XRU0 I 
7/1/2003 
7/1/2003 
I OI8i200 ! 
711 712003 
7/ 112003 
71 1 DO03 
10/8/2001 
lO/ai2001 
71 v2003 
7/1/2003 
I0/8/2001 

711 ROO3 
711 12003 

"STATE" indicates ccttification for the analyte by the method specified. "NELAP" further NON-TRANSFERABLE 04'1 9/2005-E874 12 
indicates certification compliant with the NELAC Standards. 
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THIS LISTING OF ACCREDITED ANALYTES SHOULD BE USED ONLY WHEN 
ASSOCIATED WITH A VALID CERTIFICATE 

State Laboratory ID: E87-112 EP.2. Lab Code: WA00035 (360) 577-7222 

Tor01 phenolics 
Toxaphene (Chlorinated camphene) 
Toxaphene (Chlorinated camphene) 
trims- 1.2-Dichloroethylae 
trans- 1.2-Dichloroethylene 
tr'ms- I ,3-Dichloropropyfene 
trans-I ,3-Dichloropropylene 
trans- I ,4-Dichloro-2-butene 
Trichloroethene (Trichlwmethylcne) 
Trichloroethene ('Tricliloroetliylene) 
Trichlorotluorometliane 
Trichlorofluorometliane 
Trichloronate 
Trichlorosyringol 
Turbidity 
Uranium 
Vanadium 
Vanadium 
Vanadium 
Vanadium 
Vinyl wetate 

Vinyl chloride 
Vinyl chloride 
Xylene (total) 
Xylene (total) 
Xylene (total) 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 

EPA 420. I 
EPA 608 
EPA 8081 
EPA 624 
EPA 8260 
EPA 624 
EPA S260 
EPA 8260 
EPA 624 
EPA 8260 
EPA 624 
EPA 8260 
EPA 8141 
EPA 1653 
EPA 180.1 
EPA 200.8- 
EPA 200.7 
EI'A 200.8 

EPA 6010 
ILh404.1-Exhibit D 
EPA 8260 
EPA 624 
EPA 8260 
EPA 624 
EPA 8021 
EPA 8260 
EPA 200.7 
EPA 200.8 
EPA 6010 

EPA 6020 
lLM04.1-Exhibit D 

E87412 
Columbia Analytical Services, h e .  - WA 
1317 South 13th Avenue 
Kelso, WA 98626 
Mairis: Non-Potable Water 

Analyte Met h odrrech Category 
Certification 

Effective Dale -- v p c  
(icncral Chmnstry NFLAP I o/K!oo I 
Pesticides-HL.rbicides-PCB's 
Pesticides-Herbicides-PCBs 
Volatile Organics 
Volatile Organics 
Volatile Organics 
Volatile Organics 
Volatile Organics 
Volatile Organia 
Volatile Organics 
Volatile Organics 
Volatile Organics 
Pesticides-Herbicides-PCB's 
Extractable Orpnics 
General Chrrnisby 
Metals 

Metals 
Metals 
Metals 

Metals 
Volatile Organics 
Volatile Organics 
Volatile Organics 
Volatile Organics 
Volatile Organia 
Volatile Organics 
Metals 
Metais 
Metals 
Metals 
Metals 

NELAP 
NELAP 
NELAP 
NFLAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 

NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NFLAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAI' 
NELAP 
NELAP 
NELAP 

711 712003 
71 I no03 
I0/8R001 
7/l DO03 
I 0/8/2oO I 
7/1/2003 
7/1/2003 
1018/2001 
7/1/2003 
I 0/8/200 I 
7/ I ROO3 

711nom 
I o m 0 0  1 
l0/8/2001 
1 0/8/200 I 
10/8/200 I 
10/8R00 1 

711no03 

7/1/2003 
7/lR003 

I0/8/200 I 
71 I no03 
10/8/2001 
7/1/2003 
71 i I2003 
1 0/8L!OO I 
I0/8/200 I 
10/8/2001 

7/1/2003 
71 I no03 

"STATE" indicates certification for tbe analyte by the method specified. "KELAY" further NON-TRANSFERABLE 04/19/2005-E87412 
indicates certification compliant with the NELAC Standards. 
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THIS LISTING OF ACCREDITED ANALYTES SHOULD t3E USED ONLY WHEN 
ASSOCIATED WITH 4 VALID CERTJFICATE 

State I,:iborarorF ID: E87312 El’? L a b  Code: w ,400035 (360) 577-7222. 

E874 12 
Columbia Analyticel Services. Lnc. - WA 
131 7 South 13th Avenue 
Kelso, WA 98626 
Matrix: Solid and Chemical Materials 

A na ly te Met h odlTec h Category n Pe Effective Date 
Certification 

EPA 8260 Volatile Organics \€LAP 1 WXOOO 1 I ,  I .  1,2-Tetrachloroetbane 
l , l  , I  -Irichlornethane 
1, I .2,2-Tetrachloroethane 
1: I ,2-Trichlorr~ethme 
I : I  -Dichloroethane 
1:I -Dichloroethylene 
I ,  I -Dichloropropene 
1,2.3-Trichlorobeiizene 
I .2,3-TrichIoropropie 
1,2,4,5-Tetrachlorobenzene 
1,2,4-Trichlorohenze.ne 
1,2~4-Trichlorobenzene 
1 2,3-Trimethylbenzene 
I .2-DihromoJ-chloropropane (DBCP) 
1,2-Dibrornoethane (EDB, Ethylene dibromide) 
I .2-Dichioiohenzene 
I ,2-Dichlorobewene 
1,2-Dichloroethane 
I ,2-DichIoropropane 
1,2-Diphenylhydrazine 
I ,;,S-Trimethylbenzene 
I ,3,5-Trinimobenz*ne (1,3,5-lWB) 
I13,5-Trmitrobenzene (I 3,s-TNB) 
1,3-Dich\orobenzene 
12-Dichlorobenzene 
1,3-Dichlnropropme 
1 ,;-Diniuobenzene (1,3-DNB) 

I,3-Dinitrobcnzene (1,3-DNB) 
1,4-Dichlorobenzene 
I ,J-Dichlorobenzene 
1,4-Naphlhoquinone 
I ,4-Phenylenediamine 
1 -Chlorohexane 
I-Chloronaphthalene 
I N  aphlhylmine 

EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8270 
EPA 8260 
EPA 82.70 
€PA 8260 
EPA 8260 
EPA 8260 
EPA 8260 
EPA 8270 
EPA 8260 

EPA 8260 
EPA 8270 
EPA 8260 
EPA 8270 
EPA 8330 
EPA 8260 
EPA 8270 
EPA 8260 
€PA S270 
EPA 8330 
EPA 82.60 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8260 

EPA 8270 
EPA 8270 

Volatile Organics 
Volatile Organics 
Volatile Organics 
Volatile Organics 
Volatile Organics 
Volatile Organics 
Volatile Organics 
Volatile Organics 
Extractable Orgnics 
Volatile Organics 
Extractable Organics 
Volatile Organics 
Volatile Organics 
Volatile Organics 
Vofatitr Organics 
Extractable Organics 
Volatile Organics 
Volatile Organics 
Extractable Organics 
Volatile Organics 
Extractable Organics 
Extractable Organics 
VoIatile Organics 
Exrractabte Organics 
Volatile Organics 
Extractable Organics 
Extractable Organics . 
Volatile Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Volatile Organics 
Extractable Organics 
Extractable Organics 

2,2’,3,3‘,4,4’,S,jl6-Noiiachlorobiplienyl (BZ 2 0 9  EPA 8082 Pesticides-Herbicides-PCB’s 

NELAP 
NELAP 
NELAP 
NELM 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 

NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 

I0/8/2001 
I0/8/2001 

lolsnool 
I O/S/LOo I 
I o/moo 1 
10/8/2OO I 
I 0/8/2Oo 1 

I 0/8DDO 1 
1 OlSROO 1 
1 0/8/200 I 
I 0/8/200 I 
1 0/8/200 I 
10/8RC@ I 
l0/8/2001 
10/8ROOl 
I O/8/20O 1 

1 OI8nOO I 
I OISROO I 
I0/8/2001 

l0/8/200 1 
7/17/2003 
I 0/8/200 1 

1 0/8RDO I 
l0/8R00 I 

1 0/8E001 

I 0/8/200 1 
10/8/200 1 

I0/8R00 1 
10/8P-001 

1 O / M O O  I 
101SRGa \ 

7/17R003 
7/17/2003 
10/8/2003 

1 O l M O O  I 

“STATE:’ indicates certification for the analyte by the method specified. “NELAP” fiirthcr 
indicates certification compliant with the NELAC Standards. 

NON-TRANSFERABLE 04/19/2005-E87412 
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THlS LISTING OF ACCKEDITED ANALY‘TES SHOULI) BE [!%ED 0 N L . Y  WHEN 
ASSOClATED WITH .4 VALID CE.KTIFICATE 

State i,aBaraiory iD: 887432 EPA Lab Code: WA00035 (360) 577-7222 

E87412 
Columbia Analytical Services, Lnc. - WA 
1315 South 13th Avenue 
Kelso, WA 98626 
Matrix: Solid and Chemical Materials 

Analyte MethodlTech Category Type  E ffe c.t ivc  Date 
i.: :--..> ,4.4’.iHcptachlornbip‘ntn)i.I (EZ 170) 

Certification 

.. - 
Pesticides-ticrbicides-PCB‘s sEI.AP Luiwau 1 _. -.I - -.I EP.4 8Li82 

2,2’3,~,4’.5.S’-Heptachlo~~bi~henyl (BZ 180) 

2,2’~~;,4,4’,5’.6Heptachiorobipbenyl (BZ 183) 

2,2’,3,4,4‘,S’-Hexachlorobiphenyl (BZ 138) 
2,2’3.4‘,5,5’,6Heptahlorobiph~l (BZ 187) 
2,2’,3,4,5,5’-Hexachlorobiphen~~ (BZ 141) 
2,2’,3,4,5’-Pentachlorobiphenyl (BZ S7) 
2,2’,~.j,j’,6-Hexachlorobiplienyl (BZ 15 1) 

2,2’,;,5’-TetrachlorohipRenyl (BZ 44) 
2,2’,4,4‘,S,j’-Hexachlorobiphenyl (BZ 153) 
2,2’~4,5,5’-Pentachiorobiphenyl (BZ I0 1) 
2,2’,S,5’-Tetrachlorobiphenyl (BZ 52) 
2,2’,S-TrichJorobiphenyI (BZ 18) 
2,2-DicliIoropropane 
2,3,3’,4’,6-Pentachlorobiphenyl (BZ 1 10) 
2,3’,4,4’-Tetrachlorobiphenyl (BZ 66) 
2,3,4,6-Tetrachlorophenol 
2,3-Dichlorobiphenyl (BZ S) 
2,4,5-T 
2,4‘,5-Trichlorobipheiiyl (BZ 3 1) 
2,4,j-Trichlorophenol 
2,4,6-TrichlorophenoI 
2,4,6-Trinitrotolueiie (2,4,6-TNT) 
2,4-1) 

2.4-DB 
2.4-Dichlorophenol 
2,4-Dimetliylphenol 
2,CDinitrophenol 
2,4-Dinitrotoluene (2,4-DNT) 
2.4-Dinitrotoluene (Z2,4-DNT) 
216-Dichlomphenol 
Z16-Dinitrotoluene (2,6-DNT) 
2.6-Dinitrotoluene (2,6-DNT) 
2-Awty laminofluorene 
2-Amino-4,6-dmitrotofuene (2-am-dnt) 
2-Butinlone (Methyl ethyl ketone, MEK) 

€PA 8082 
EPA 8082 
EPA 8082 
EPA 8082 
EPA 8082 
EPA SO82 
EPA SO82 
EPA 8082 
EPA SO82 
€PA 8082 
EPA 8082 
€PA 8082 
EPA 8260 
EPA 8082 
EPA 8082 
€PA 8270 
€PA 8082 
EPA 8151 
EPA 8082 
EPA 8270 
EPA 8270 
EPA 8330 
EPA 8151 
EPA 8151 
EPA 8270 
EPA 8270 
EPA 8270 

EPA 8270 
EPA 8330 
EPA S270 

EPA 8270 
EPA 8330 
EPA 8270 
€PA 8330 
EPA 8260 

Pesticides-Her bicides-PCB’s 
Pesticides-Herbicides-PCB’s 
Pesticides- Herbicides-PCB’s 
Pesticides-Herbicide-PCB’s 
Pesticides-Herbicides-PCBs 

PesticidesHerbicides-PCB’s 

Pesticides-Herbicide-PCBs 
Pesticides-Herbicides-PCBs 
Pcstioides-Herbicides-PCB’s 
Pesticides-Herbicides-PCB’s 
Pesticides-H erbicides-PCB’s 
Pesticides-Herbicides-PCB’s 
Volatile Organics 
Pesticides-Herbicides-PCBs 
Pesticides-Herbieides-PCB’s 

Extractable Organics 
Pestici des-Herbicides-PCB’s 
Pesticides-Hcrbicides-PCB’s 

Pesticides-H~rbicides-PCB’s 

Extractable Organics 
Extrnctable Organics 
Extractable Organics 
Pesticidff -Herbicides-PCB's 
Pesticides-Herbicides-PCB’s 
Extractable Orgimics 

Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Orpnics 
Extractable Organics 
Extractable Oqanics 

Extractable Organics 
Extractable Organics 
Extractable Organics 
Volatile Organics 

NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAI’ 
NELAP 
NELAP 
YELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAI’ 
NELAP 
NELAP 
NELAP 
NELAP 
NELAD 
NELAP 
NELAP 
NELAP 
NELAP 

I 0/8/2UO 1 

I 0/8R00 I 
10/8/2001 
IO/R/2001 
I0/8l200 I 
10/8ROO 1 
10/8/200 1 

I OlSnOO I 

10/8/200 I 
IO/8(200 1 
I (r/8/2001 

I0/8R001 
I0/8/2001 
I0/8/200 I 

10/8/2001 
10/8/2001 
IO/8DOO I 
10/8/2001 
I0/8/200 I 
I 0/8/200 I 
l0/8/200 1 

10/8/2001 
10/8/2001 
1 0/8R 00 1 

: 0/8/200 1 
I0/8/200 I 
10181’2001 
I O/8L!OO 1 
I0/8/2001 

1 0 / 8 ~ 0 0  I 

10/81200 I 

IO/8/22oO 1 
I o/snoo I 

10/8ROO 1 
I0/8R00 1 

”STATE” indicates certification for the analyte by the method specified. “NELAP” further 
indicates certification compliant with the NELAC Standards. 

NON-TRANSFERABLE 04/ I9/2005-E874 12 
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THIS LISTING OF ACCREDlTED ANALYTES SHOIJI,D BE USED ONLY WHEN 
ASSOCIATED WTTH A VALID CERTIFICATE 

St.iie Laboiator> ID: E8 j 4 i z  EP.4 Lab Code: Wit00035 (360)  577-7222 

E87d I2 
Columbia Analytical Services, Jnc. - WA 
1317 South 13th Avenue 
Kelso, WA 98626 
Matrix: Solid and Chemical Materials 

A nalyte Me th od/Tech Category Type Effective Date 
2-Chlorobiphenyl (I32 1) E P 4  8082 Pesticides-Herb icides-PCBs NELAP 

Certification 

I C,/8AOOI 

2-Chloroethyl vinyl d l e r  
2-C hloronaphthalene 
2-Chlornphenol 
2-Chlorotoluene 
2-Hexanone 
2-Melhyl-4.6-dinitrophenol 
?-Methylnaphthalene 
2-Methylphenol (0-Cresol) 
2-Nitroaniline 
2-Nitrophenol 
2-Nitropropane 

' 2-Nitrotoluene 
! 

2-Picoline (2-Methylpyridine) 

EPA 8260 
EPA 8270 
EPA 8270 
EPA 8260 
EPA 8260 
EPA 8270 

Volatile Organics 
Extracuble Organics 
Estractable Orpnics 
Volatile Organia 
Volatile Organics 
Extractable Organics 

EPA 8270 Extractable Organics 
EPA 8270 Extractable Organics 
€PA 8270 Extractable Organics 
EPA 8270 Extr.xtable Organics 
EPA 8260 Volatile Organics 
EPA 8330 Extractable Organics 
EPA 8270 Extractable Organics 

2-Sec-butyl-4,6-dinitrophenol (DNBP, Dinoseb) EPA 8270 Extractable Organics 
5,3'-Dichlorobenzidine EPA 8270 Extractable Organics 
3,3'-Dimethylbenzidine EPA 8270 Extractable Organics 
3-Metltylchotanthrene 
3-Mehylphenol (m-Cresol) 
3-Nitroaniline 
3-Nitrotoluene 
4,4'-DDD 
4.4'-DDE 
4,4'-DDT 

EPA 8270 Extractable Organics 
EPA 8270 Extractable Organics 
EPA 8270 Extractable Organics 
EPA 8330 
EPA 8081 

EPA 8081 
EPA 8081 

Extractabie Organics 
Pesticides-Herbicides-PCBs 

Pesticides-tlerbicides-PCBs 
Pesticides-Herbicides-PCB's 

4-Amino-2,64initrotoluene (4-am-dnt) EPA 8330 Extractable Organics 
4-Aminobiphenyl EPA 8270 Extractable Organics 
4-Bromophenyl phenyl ether EPA 8270 Extractable Organics 
4-Chloro-3-mcthylphend 
4-Chloroaniline 
4Chlorophenyl phenylether 

EPA 8270 
EPA 8270 
EPA 8270 

Extractable Organics 
Extractable Organics 
Extractable Organics 

4-Chlorotoluene EPA 8260 Volatile Organics 
CDimethpl aminowbenzene 
4-M'ethyl-2-pentanone (MIBK) 
l-MylethylphenoI (p-Cresol) 
4-Nitroaniline 
3-Kitrophenol 

EPA 8270 Extractable Organics 
€PA 8260 Volatile Organics 
EPA 8270 Extractable Organics 
EPA 8270 Extractable Organics 
EPA 8270 Extractable Organics 

NELAP 
NELAP 
NEL.4P 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 

I0/~/200 I 
I0/8/2001 
I0/8/2001 
I 0/8/200 1 

10/8R001 
l0/8/2001 
1018ROOl 
1 W8R001 

I0/8/2001 

I0/8R001 

7/17/2003 
10/88001 
I 0/&200 1 

10/8/2001 
10/8/200 I 
10/8/2001 
10/8R00I 
711 712003 

I 018R00 I 
10/8r,oD I 

I0/8/2001 

I0/8ROOI 
10/8R001 

I0/8ROOI 
I OlSROO I 
10/8/200 I 
I 0/8/200 1 

10/8R001 
10/8R00l , 
1 W8ROO1 
I O/S/zOo I 

I 0/8/200 1 
1 0/8/200 1 

10/8/2001 
1 O/S/2001 

i 
j 

i 1 
! 
j 
i , .  

i 
f 

r: 
i 

I 

I 

! 
1 

I 
I 

! 
i 

"STATE" indicates certiikation for the analyte by the method specified. "NEJAP" further 
indicates certification compliant with the NELAC Standards. 

NON-TRANSFERABLE 04/19/2005-E87412 
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THIS LISTING OF .L\CCREDlTED ANALYTES SHOULD BE USED ONLY WHEN 
ASSOCIATED WITH .4 VALID CERTlFlCATE 

Stare Laboratory ID: E87312 EPA Lab C ode: WAU0035 (360) 577-7222 

E87412 
Columbia Analytical Services. Inc. - WA 
1317 South 13th Avenue 
Kelso, WA 98626 
Matrix: Solid and Chemical Materials 

Certification 
MethodlTech Category I-Y Pe Effective Date Analpte 

4-hlLIOW~U~W EPA 83 .3  Ewnctnblc Organlci 
5-Nitro-o-toluidine 
7, I2-Dirnethylbenz(a) anthracene 
a-a--DimethylpheneUiylamine , 
Acenaphthene 
Acenaphthene 
Acenaphthylene 
Acenaphlhplene 
Acetone 
Acetonitrile 
Acetophenone 
Acrolein (Propenal) 
Acryloniuile 
Aldrin 
Ally1 chloride (3-Chloropropene) 
alpha-BHC (alpha-Hexachlorocyclohexane) 
;tlplia-Chlordane 
A I um inum 
Aluminum 
Aluminum 
Aniline 
Anthracene 
Anthracene 
Antimony 
Antimony 
Antimony 
Aramite 
Aroclor-10 16 (PCB-I 0 16) 
Aroclor- 1221 (PCR-122 1) 
Aroclor-I 232 (PCB-1232) 
Aroclor-I242 (PCB-I 242) 
Aroclor-I248 (PCB-I 248) 
Aroclor-1254 (PCB-1254) 
Aroclor-1260 (PCB-1260) 
Arsenic 
Arsenic 

EPA 8270 
EPA 8270 
€PA 8270 
EPA 8270 
EPA 8310 

EPA 8270 
EPA 8310 
EPA 8260 
EPA 8260 
EPA 8270 
EPA 8260 
EPA 8260 
EPA 8081 
EPA 8260 
EPA 8081 
EPA 8081 
EPA 6010 
EPA 6020 
ILM04.I-Exhibit D 
EPA 8270 
EPA S270 
EPA 8310 
EPA 6010 
EPA 6020 
ILMO4.1 -Exhibit D 
EPA 8270 
EPA 8082 
EPA 8082 
EPA SO82 
EPA 8082 
EPA 8082 
EPA SO82 

EPA SO82 

EPA 6010 

EPA 6020 

Eutrxtnble Organics 
Extractable 0r;anics 
Extractible Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Volatile Organics 
Volatile Orgnics 
Extractable Organics 
Volatile Organics 
Volatile Organics 
Pesticides-Herbicides-PCB's 
Volatile Organics 
Pesticides-Herbicides-KB's 

Pesticides-Herbicides-PCBs 
Metals 
Metals 
Metals 

Extractable Organics 
Extractable Organics 
Extractable Organics 
Metals 
Metals - 
Metals 
Extractable Orpnics 
Pesticides-Herbicides-PCBs 
Pesticides-Herbicides-PCB's 
Pesticides-Herbicides-PCBs 
Pesti cides-Herbicides-PCBs 
Pesticides-Herbicide-PCBs 
Pesticides-Her bicides-PCB's 
Pesticides-Herhicides-PCBs 

Metals 
Metals 

"STATE" indicates certification for the analyte by the method specified. "NELAP" further 
indicates certification compliant with the NELAC S t a n d a i d s  

NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAF' 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 

lOW2Ml 

10/6/?001 
I0/8/?CMl I 
10/8/2001 
I 0/8/200 1 

10/8/2001 
1 0/8,2001 

1 0/8/200 1 

1018R00 1 

10/8/200 I 
I O/fiR001 

I OI8ROO I 
1 0/8/200 I 
10/8/2200 1 
10/8/200 I 
10/8/200 I 
7/17/2003 
10/8/200 I 
1 OISROO I 
1 0/8R00 1 
10/8/200 I 

1 0/8/200 I 
I 0/8/200 I 
I 0/8EOo 1 
10/8/200 1 

1 0/6/200 1 
I 0/8/200 1 

1 0/8/200 I 
10/8/200 1 
1 o/anoo 1 
I0/8/200 I 

I 0/8/2001 
I 0/8/200 I 

1 0/8/200 I 
7/1/2003 
10/8/2200 1 

NON-TRANSFERABLE 04/1912005-E874 12 
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T H IS  LISTING OF ,~c:cxt;wrEr) A K A L Y T E S  s m u m  Bi; W:D ONLY WI-IEN 
ASSOCIATED \ v i m  A V A L I D  CERTIFICATE 

Staic  Laboratory i D :  687432 El':\ 1Ab C:otle: WAC10035 (360) 577-7222 

E874 I2 
Columbia Analytical Services, Inc. - WA 
1315 South 13th Avenue 
Kelso, WA 98626 
Matrix: Solid and Chemical Materials 

Analyte  hilcthotlfTecli Citegory pry pe Effectiue. Date 
Arsenic EPA 706G Mcrals x i u r  11Y8/ZOOl 
Arsenic ILMO4.I-Exhibit D Metals NI3.AP I0/8pZOO 1 

Certification 

Azinphm-methyl (Guthion) EPA 8111 Pesticides-Herbicides-PCRs NELAP 10/8/2001- 
Barium 
Barium 
Bmiurn 
Benzene 
Benzene 
Benzo(a)antfiracene 
Bcnzo( a)anthracene 
Bcnzo(ci)pyrene 
Benm(a)pyrene 
Uenm(h)fluoranihene 
Bcnzo( h)fluoranthene 
Benzo(g.h,i)perylene 
Bcnzo(g,h,i)perylene 
BenzoO;)fluoranthene 
Benzo(k)fluoranthene 
Benzoic acid 
Benql  afcohol 

EPA 6010 

EPA 6020 
ILMO4.1-Exhibit D 

Metals 

Metals 
Metals 

EPA 8021 Volatile Organics 
EPA 8260 Volatile Organics 
EPA 8270 Extractable Organics 
EPA 83 10 Extractable Organics , 

NELAP I0/8R001 
NELAP 10/8r2Cto i 

NELAP 10/8/200 I 
NELAP 10/8r22001 
NELAP I 0/87200 1 

N ELAP I Oi8ROO I 
I0/8/200 I NELAP 

EPA 8270 Exlractable Organics NELAP IO/8f2001 

EPA 8310 Extractable Organics NELAP I0/8ROOI 
EPA 8270 Extractable Organics NELAP I 0/8ROO I 
EPA 8310 Extractable Organics NELAP 1 0/8/200 1 
EPA 8270 Extractable Organics N E L M  I0/8ROOl 
EPA 8310 Extraclable Orpnics NELAP I O/8R001 

EPA 8270 Extractable Organics NELAP 10/8/?003 
EPA 8310 Extmaable Organics NELAP 1 O/SROO1 

EPA 8270 Extractable Organics NELAP I0/8ROOI 
EPA 8270 Extractable Organics NELAP 10/8/2OO~ 

Beryllium EPA 6010 Metals NELAP I 0/8P,OO I 
Beryllium EPA 6020 Metals NELAP I Ol8ROO1 
Beryllium ILMO4.1-Exhibit D Metals NELAP I0/8R00 I 
beta-BtIC (beta-Hexachlorocyclohexane) EPA 8081 Pesticides-Herbicides-PCB's NELAP 10/&/200! 
beta-Naphthy lamine EPA 8270 Extractable Organnlcs NELAP I0/8/2OO I 
bis(2-Chtoroethoxy)1nethane €PA 8270 Extractable Organics NELAP I 0/8ROOI 

bis(2-Chloroethy!) erher EPA 8270 Extractable Organics NELAP 10/8/200 I 

bis(2-ChloroisopropyI) ether EPA 8270 Extractable Organics N E W P  1 O/RI2001 

bis(2-Ethylhexyl) phthalate (DEHP) EPA 8270 Extractable Organics NELAP I 0/8R00 I 
Bolstar (Sulprofos) EPA 8141 Pesticides-Herbicides-PCB's NELAP I0/8R001 
Bromobenzene 
Bromochhloromethane 
Rroniodichloromelhanee 
Bromoform 
Butyl benzpl phthalate 
Cadmium 

EPA 8260 Volatile Organics 
EPA 8260 Volatile Organics 
EPA 8260 Volatile Organics 

N E U P  10/8R001 

NELAP 10/8/200 I 
NELAP I O/&ROO I 

EPA 8260 Volatile Organics NELAP l0/8t22oOl 
EPA 8270 Extrxtable Organics NELAP I0/8R001 
EPA 6010 Metals NELAP I0/8/200 1 

"STATE" indicates certification forthe anelyte by the method specified. "NELAP" further SON-TRANSFEMBLE 0411 9/2005-E87412 
indicates certification compliant with the NELAC Standark. 
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mrs LISTING OF ~CCREJ) ITED ANALYTES SHOCILI) 81.: USED ONLY WHEN 
ASSOCIATED WITH A VALlD CERTIFICATE 

State 1,ahorator) ID: E87412 W.4 Lab Code: w 400035 (360) 577-7222 

E87312 
Columbia Analytical Services, Inc. - WA 
1317 South 13th Avenue 
Kelso, WA 98626 
Matrix: Solid and Chemical Materials 

Certification 
Method/Tech Category Type Effective Date Analyte 

C adrnium El'd hO'L0 

Cadmium 
Calcium 
Calcium 
Carbazole 

Carbon disdfde 
Carbon tetrachloride 
Chlordane (tech.) 
Chloride 
Chlorobenzene 
Chloroknzilate 
Chloroethane 
Chloroform 
Chloroprene 
Chlorpyrifos 
Chromium 
Chromium 
Chromium 
Clironiium VI 

Chromium V1 
Chrysene 
Chrysene 
c&l,2-Dichloroethylene 
cis-l,3-Dichloropropene 
cis-l,4-Dichloro-2-butene 
Cobalt 
Cobalt 
Cobalt 

C O P P  
Copper 
Copper 
Corrosivity (pH) 
Corrosivity @H) 
Coumaphos 
Dacthal (DCPA) 
Dalapon 

ILh104 1 -Exhibit D 
EPA 6010 
ILMO1.I-Exhibit D 
EPA 8270 
EPA 8260 
EPA 8260 
EPA 8081 
EPA 90.56 
EPA 8260 
EPA S270 
€PA 8260 

EPA 8260 
EPA 8260 

EPA 8141 
EPA 60 I0 

EPA 6020 
ILM04. I -Exhibit D 
EPA 7195 
EPA 7196 

EPA 8270 
EPA 8310 

EPA 8260 
EPA 8260 

EPA 8260 
EPA 6010 
EI'A 6020 
ILMO4.l-E~hibit D 
EPA 6010 
EPA 6020 
ILM04.1-Exhibit D 
EPA I I10 
€PA 9040 
EPA 8141 

€PA 8151 
EPA 8151 

Mwals 

Metals 
Melals 
Metals 
Extractable Organics 
Volatile Organics 
Volatile Organics 
Pesticides-Hcrhicides-PCB's 

General Chemistry 
Volatile Organics 
Pesticides-Herbicides-PCB's 

Volatile Organics 
Volatile Organics 
Volatile Organics 
Pesticides-Herbicides-PCB's 
Metals 
Metals 
Metals 
Metals 
General Chemistv 
Extractable Organics 
Extractable Organics 
Volatile Organics 
Volatile Organics 
Volatile Organics 
Metals 
Metals 
Metals 
Metals 
Metals 

Metals 
General Chemistry 
General Chemistry 
Pesticides-Herbicides-PCB's 
Pesticides-Herbicide-PCB's 
Pesticides-Herbicides-PCB's 

"STATE" indicates certScation for  the anafyte by the method specified. "NELAP" further 
indicates certification compliant with the NELAC Standards. 

NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
IU'ELAP 

- NELAI' 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
WELAP 
NELAP 
NELAP 
NELAP 

10/8R001 
I 018l200 I 
10/8/2001 

1 0/8R00 I 
10/8/2001 
I Ol8ROO I 

1 0/8/200 1 

711 7/2003 

IO/8t200 I 
10/8i2001 

10/812001 
I0/8/200 I 
I 0/snoo 1 
10/8/200 I 
I OISd001 

1 0/8/2OO 1 

I0/8/2001 
I 01SR00 I 

IOi8/2001 
10/8/2001 
10/8/2001 
I o/snoo I 
I 0/8/2001 
10/8/200 1 

1 WSROOI 
I 0/8ROo 1 

I0/8/2oO 1 

t 0/8/200 I 
I o/moo 1 

I OiSnOO I 
I0/8R001 

10/8/2001 
IO/SfZ001 
7/17/2003 
1 0/8/200 1 

NON-TRANSFERABLE 04/1912005-E874 12 
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IPl8 Vd3 

OLZ8 Vd3 
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TI 11.5: LISTING OF ACCREDITED ANA1,YTE.S SHOULD R E  USED ONLY WHEN 
ASSOCIATED WITH A VALID CERTIFJCATE 

E87412 
Columbia Analytical Services, Inc. - WA 
1317 South 13th Avenue 
Kelso, WA 98626 
h.l:itrix: Solid and Chemical Materials 

Anslyte RlethorllTech Category TYIX Effective Date 

_I_. 

Cerf i f ica tion 

.. 
Elhyl acetaie EPA 826G voiatiir Organics h'E LA I' 7/ I x o o 3  
Erhyl methacrylate . EPA 8260 Volatile Orgmics 
Ethyl rnethanrsulfonate 

Ethylbenzene EPASOZI . . Volatile Org,mics 

Ethylbenzene EPA 8260 Volatile Organics 
Ethylene glycol EPA SO15 Volatile Organics 
Farnphur EPA 8770 Pesticides-Herbicides-PCB's 

Fensulfothion EI'A 8 14 I Pesticides-Herbicides- PCB's 
Fentliion EPA 8141 Pesticides-Herbicides-PCB's 
Fluoranthene EPA 8270 Extractable Organics 
Fluoranthene €PA 83 10 Extractable Organics 

€PA 8270 Extractable Organics Fliiorene 

Fluorene EPA 8310 Extractable Organics 
Fluoride 

Formaldehyde EPA 83 15 Extractable Organics 
pmma-BI.1C (Lindme, EPA 8081 Pesticides-Herbicides-PCB's 
gamma-Hcsachlorocyclohexane) 
gamma-Chlordane EPA 8081 Pesiicides-Herbicides-PCB's 
Gnsoline range organics (GRO) CA-LUFT Extractable Organics 

EPA 8015 Extractabte Organics Gasoline range orzanics (GRO) 

Gasoline range organics (GRO) N wfptl-c;x Extractable Organics 
Heptachlor EPA 8081 Pesticides-Herbicides-PCB's 
Heptachlor epoxide EPA 8081 Pesticides-Herbicides-PCB's 

Hexachlorobenzene €.PA 8270 Extractable Organics 
Hexachlorobutadiene EPA 8264 Volatile Organics 
Hexachlorobutadiene EPA 8270 Extractable Organics 
Hexachlorocyclopentadiene EPA 8270 Extractable Organics 
tlexachloroethnne EPA 8270 Extractable Organics 
Hexachlorophene EPA 8270 Extractable Oganics 
Hexachloropropene €PA 8270 Extractable Organics 
lgnitability EPA 1020 General Chemistry 
Indeno( 1,2,3-cd)pyre.ne EPA 8270 Estractable Organics 
tndeno( 12.3-cd)pyrene EPA 8310 Extractable Organics 
lodomethane (Methyl iodide) EPA 8260 Volatile Or~aaics 
Iron EPA 6010 Metals 
Iron I1,MW.l -Exhibit D Metals 
lsobutyl alcohol (2-Methyl- 1-propanol) EPA 8260 Volatile Organics 

EPA 8270 Extractable Organics 

EPA 9056 General Chemistry 

"STATE" indicates certification Tor the analyte by the method specified. "NELAP" fur ther  
indicates certification conipliant with the NELAC Strndards. 

NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 

NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NFLAP 
NELAP 
NELAP 
NELAP 
NELAP 
KELAP 
NELAP 
%€LAP 
NELAP 
NELAP 
NELAP 
NELAP 
YELAP 

l0/8/2OO 1 
10/8/2001 

I 0/81200 1 

I 0/8/200 I 

I 0/8L?oO I 
10/8/2001 
1 0/8R00 I 

10/8/201 
10/8/2001 
10/8/200 1 

10/8ROO I 
I0/8/200 I 

71 I 7D003 

I o/moo I 
10/8/200 I 

7/ I 7/2003 
I 0/8/200 I 
7/ 17EOO3 

10/8~001 

10/8R001 
I o/moo I 
10/8i200 I 
10/8/200 I 

10/8/200 I 
10/8/200 1 

I0/8R00 I 
1 0/8ROo 1 

I 0/8ROO 1 
10/8R00 I 
10/8/2001 
I0/8/200 I 
10/8/2001 

I0/8/200 1 

I 0/8/200 I 
1 0/8/200 I 

SON-TRANSFERABLE 04/ I w2005-E874 12 
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THIS r x r r i w  OF ACCREDITED ANALYTES SHOIIIJ) B E  USED ONLY WHEN 
ASSOCIATED WKTH A VALID CERTlFlCATE 

E871 I2 
Colirmhia Analytical Services, lnc. - WA 
1317 South 13th Avenue 
Kelso. WA 98626 
hlstrix: Solid and Chemical Materials 

Certification 
Annlytt Method/Tech Category Type Effective Date 

Pcslicide~-Mrrbicides-PCR's NELlZP l0/8fi001 NateC 
Naphthalene 
Naphlhakne 
Naphthalene 
n-Rutylbcnzme 
Xickel 
Nickel 
Nickel 
Nitrate 
Nitrite 
Nitrobenzene 
Nibobenzene 
Nitroglycerin 
Nitroquinoline-1 -oxide 
n-Nitrosodiethylaniine 
n-Nitrosodiinethylamine 
n-Nitroso-di-n-butylamine 

rrNitrosodi-n-propylainine 
n-Nitrosodiphenylamine 
n-Nit~osomethyletliylamine 

n-N itrosomorpholine 
n-Nitrosopiperidine 
n-Nitrosopyrrolidine 
n-Propylbenzene 
o,o,o-Triethyl phosphorothioaie 
Octahydro-l,3,5,7-tetranitro- I .3,5,7-tetrazocine 
(HMW 
Oil & Grease 

Oil & Grease 
o-Toluidine 
Parathion, ethyl 
Parathion, ethyl 
p-Dioxane 
Pentachlorobenzene ' 

Pentachloronitrobenzene 
Pentachlorophenol 

PH 

EI'A S141 

EPA 8260 
EPA 8270 

EPA 83 10 

EP.4 8260 
EPA 601.0 

€PA 6010 

ILMO4.l-Exhibil D 
EPA 9056 
EPA 9056 

El';\ 8270 
EPA 8330 
EPA 8332 
EPA8270 . 

EPA S270 
EPA8270 , 

EP.4 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8'270 
€PA S270 

EPA R270 
EPA 8260 
EPA S270 

EPA 8330 

EPA 1664 
EPA 9071 
EPA 8270 
EPA 8141 

EPA 8270 
EPA 8260 
EPA 8270 
EPA S270 
EPA 8270 
EPA PO40 

Volatile Organics 
Extractable Organics 
Exttactahls Organics 
Volm'le Organics 
Metals 

Metals 
Metals 
General Chemistry 
General Chemistry 
Extractable Organics 
Extractable Organics 
Ex~rxtable Organics 
Extractable Oqmics 
Extractable Organics 

Exbactable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extrctable Organics 
Extractable Organics 
Extractable Org.anics 

Extractable Organics 
Volatile Organics 
Pesticidcs-Herbici~Les-PCB's 
Extractable Organics 

General Chernisuy 
General Chemistry 
Extracrable Organics 
Pesticides-Herbicide-PCB's 
Pesticides-Herbicides-PCB's 
Volatile Organics 
Extractable Organics 
E x a t a b l e  Organics 
Extractable Orpnics 
General Chemistiy 

"STATE" indicates certification for the ana1yte by the mcthd specified. "NELAP" further 
indicates certification compliant with the NELAC Shndards.  

NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 

NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 

10/8P,OOI 
1 O/SL200 I 
I0/8/2003 

lO/8/200 I 
1 0/8/200 I 
10/8r2001 
10/8E001 
711 7i2003 
7/17/2005 
10/8/200 I 
10/8/200 I 
7/ I7/2003 
I O/RDOO 1 
10/8/201 
I 0/8/2OO I 
I 0/8Eoo 1 
I0/8/2001 
10/w001 
10/8R00 I 

10/8E001 
I0/8R00 I 
IO/RR00 1 
10/8/100 I 
711 7C003 
10/8/200 I 

I Ol81200 I 
I 0/8/200 I 
10/8i200 I 
10/8/200 I 
I O/fiR001 

I 0/81'200 ! 

7/17/2003 
I 0/8/200 1 

I0/8/200 I 
10/8/200 I 

NON-TFWNSFERABLE 04/19/2005-E874 12 



Jcb Cjush 
Grwernor  

E87412 
Columbia Analytical Services, Inc. - WA 
1317 South 13th Avenue 
Kebo, WA 98626 
Matrix: Solid and Chemical Materials 

Anstyte Metlindrrech 
EI’A 9045 P t l  

Phenacetm 

Phenanthrene 
Phenanthrene 

Phenol 
Phorate 

Phorate 
p-lsopropyltoluene 

Potassium 
Potassium 
Yronamide (Kerb) 
Propionibile (EUiyt cyanide) 
Pyrene 
Pyrene 
Pyridine 

RDX (hexahydro- 1,3,5-trinitro-l,3,5-triazine) 
Reactive cyanide 
Reactive sulfide 
Ronnel 
Safrole 
sec-Butyl benzene 
Selenium 
Selenium 
Selenium 
Selenium 
Silver 

Silver 
Silver 
Silvex (24,5-TP) 
Sodium 
Sodium 

S tirofos 
Styrene 
Sulfate 
Sulfide 
Sulfotepp 

EPA 8270 

EPA 8270 

EPA 8310 

EPA 8270 
EPA 8141 

EPA 8270 
EPA 8260 

EPA 60 10 
ILMO4. I -Exhibit D 
EPA 8270 
€PA 8260 

IYA 8270 
EPA 8310 
EPA 8770 

EP.4 S330 
Sec. 7.3 sw-846 
Sec. 7.3 SW-846 
€PA 8141 
€PA 8170 

EI’A 830 
EI‘AbOtO 

EPA 7740 
EPA 7742 

lLMO4.I-Exhibit D 
EPA 60 1 0 
EPA 6020 

ILMO4.1-Exhibit D 
EPASlSl 
EPA 6010 
ILMO4. I-Exhibit D 
EPA 8141 

EPA X260 
€PA 9056 

EPA 9030/9034 

EPA 8141 

certification 
Cstegoi-y Tylw Effective Date 
(icnerai Chemisrr). N EI.AI’ 7/17!3003 
Extractable 0rg;mics 
Ex I r actable Organics 
EstTactahlc Organics 
Exlsaclable Organics 
Pesticides-Her bicides-PCBs 
Pesticides-llerbicides-PCBs 

Volatile Organics 
Metals 
MttilIS 

Extractable Organics 
Volatile Organics 
Exiractablt Organics 
Extractable Orgimics 
Extractable Organics 
Extractahle Organics 

General Chemistry 
Generd Chcrnisby 
Pesticides- Herbicides-PCB’s 
Extractable Organics 
Volatile Organics 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 

Pesticides-Herbicides-PCBs 
Metals 
Metals 
Pesticides-~l~rbicides-PCB’s 

Volatile Organics 
Genenl Chemistry 
General Chemistry 
1’eaic.ides-Herbicides-PCB’s 

”STATE” indicates certification for the analyte by the method specified. “hXLAP” further 
indicates certification compliant with the NEJAC Standards. 

NEL A I’ 

NELAP 
NELAP 

NELAP 
N ELA P 
NELAP 
NELAP 

NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 

NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 

NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAI’ 

N ELAP 
NELAP 
NELAP 

iO/E001 
IO/8/2001 

10/8R00 I 
10/8/200 1 
10/8R00 I 
1 0/8/200 I 

1 O/Sr200 I 
1 o/scoo I 

I018ROO 1 

I IU8/2001 
I0/8R00! 

I OiSD00 I 
10/8/?00 I 
10/8/200 I 
10/8/2001 

1018/?001 
1 0/8RW 1 

1 0/8R00 I 
I0/8R00 I 
10/8/2001 

7/17/2003 
I 0/8/200 I 
7/17/2003 

1018DOO1 

10/8E00 I 
l0/8R00 1 
l0/8ROOI 

10/8R001 

I018R001 
I Ol8ROO I 
I O/XROO I 
10/6/200 I 
71 1 7R003 

711 7R003 

7/  I7R003 

NOW-TRANSFERABLE 0411 9/2005-E87412 
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THIS LISTING OF ACCREDITED,ANALYTES SHOULD B E  USED ONLY MWXN 
ASSOCIATED WITH A VALID CERTIFICATE 

Siate Laboratory ID: E87417 EPA Lab Code: WA00035 (360) 577-7222 

E87.112 
Coliinibis Analytical Services, Inc. - WA 
1317 South 13th Avenue 
Kelso: WA 98626 
Matrix: Solid and Chemical Materials 

Analyte Methodirech Category Type Effective Date 
Synthetic Precipitation Leaching Procedure EPA 1312 ticneral Clieniistry NELAP 7/ I iRW3 

Certification 

terl-Rutyl alcohol 
tert-Dutylbenzene 
Tetrachloroethylene (Perchloroethylene) 
Tcbyl (methyl-2,4,6-trinilrophenylnitramine) 
Thalliuni 
Thallium 
Thallium 
Thallium 

Tliionazin (Zinophos) 
Tokuthion (Prothiophos) 
Toluene 
Toluene 
Total cyanide 
Total cyanide 
Total organic caibon 
Total organic hdides (TOX) 
Totd Petruleuin Hydrocarbons (TPH) 
Toxapheme (Chlorinated camphene) 

Toxicity Characteristic Leaching Procedure 
trans- I ,2-DicIiloroethylene 
trans- 1.3-Dichloropropylene 
trans- 1,4-Dichloro-2-butene 
Tricliloroethene (Trichlormthylene) 
Trichiorofluoroniethme 
Trichloronate 
Vanadium 
Vanadium 
Vinyl acetate 
Vinyl chloride 
Xylene (total) 
Xylene (total) 
Zinc 
Zinc 
Zinc 

EPA 8260 
EPA 8260 

EP.4 8260 

EPA 8330 
EPA 6010 
EPA 6020 
EPA 7841 
IL.MM.1 -Exhibit D 
EPA 8270 
EPA 8 141 
EPA 8021 

EPA 8260 
EPA 9010 

ILM04. I-Exhibit D 
€PA 9060 
EPA 9020 
WWTPH-HCID 
EPA 808 I 
€PA 1311 
EPA 8260 
EPA 8260 
EPA 8260 
€PA 8260 
€PA 8260 
EPA 8141 
EPA 6010 
ILM04.I-Exhibit D 
EPA 8260 

EPA 8260 

EPA 8021 
EPA 8260 

EPA 60 I0 
EPA 6020 
1LMM.I -Exhibit D 

Volatile Organics 
Volatile Organics 
Volatile Organics 
Extractable Organics 
Metals 
Metals 
Metals 
Metals 
Pesticides-Herbicides-PCB's 
Pesticides-Herbicides-PCB's 
Volatile Organics 
Volatile Organics 
General Chemistry 
General Cheinishy 
General Chemistry 
General Chemistry 
Extractable Organics 
Pesticides-Herbicides-PCB's 

General Chemish). 
Volatile Organics 
Volatile Orpnics 
Volatile Organics 
Volatile Organics 
Volatile Orpnics 
Pesticides-Herbicides-PCB's 
Metals 
Metals 
Volatile Organics 
Volatile Organics 
Volatile Organics 
Volatile Organics 
Metals 
Metals 
Metals 

NEL.4P 

NELAP 
NEL 4P 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELA P 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
WELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NEI-AP 

NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 

711 72003 
I0/8/20O 1 

1 O/SROO I 
I0/8RO I 
7/1 i/2003 

10/%/2001 

IO/8ROO I 
10/8ROO I 

1 0/8/200 1 

I0/8R00 I 

I0/8R001 
I0/8/200 I 
I #/8/200 I 
10/8/2OO I 
I0/8/200I 

I 0/8ROO I 
10/8/200 I 
10/8R001 

I 0/8i200 I 
I 0/8/200 I 
10/8R00 I 
lO/RROOl 
io/8n001 
I0!8/22001 
lOi8ROOI 

I0/8/200 I 

I 0/8/200 I 
Io/8noo 1 
I 0/8/200 1 

10/8/2001 
I 0/8/200 I 
I0/8/200 1 
1 ot8noo I 
IOI8Ro51 

"STATE" indicates certification for the aaatyte by the method specified. "NELAP" further 
indicates certification compliant with tbe NELAC Standards  

NON-TRANSFERABLE 0411 9//2005-E8'7412 
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THIS LISTING OF ACCKEIIITED ANALYTES SHOULD RE USED ONLY WHEN 
ASSOCJATED WITH A VALID CERTIFICATE 

State Lahorstoi-y ID: E.87412 EPA Lab Code: W.iO0035 (360j 577-7222 

E87412 ’ 
Columbia Analytical Services, Inc. - WA 
1317 South 13th Avenue 
Kelsn, WA 98626 
Matrix: Biological Tissue 

Analyte M eth oci/Tec h 
Certiikntion 

Category Type Effective Dstc 
1,2.:-Trichiora~:nzlnt’ €PA SZ70 Extractable Organics NELAP ?\/?OG 
1,2-DichlOrobcnzene 
1,2-Diphcnplhy&azine 
1.3.5-Trinitrobenzene (I ,3,5-’WB) 
1,3-Dichlorobenzenr 
1,3-Dinitrobenzene (1.3-DNB) 
I ,3-Dinitrobenzene (13-DNB) 
I ,I-Dichlorohenzene 
2,2’,3J’,4~4‘,5,j;6-~c~nachlorobiphenyl (BZ 206) 
2,2’,3,3’,4,4‘:5~leptachlorobiphenyl (R% 170) 

2~7’$:4,4’,5,5’.)l~tachlorobiphenyl (B% I 80) 
2,2’,3,4,4’,5’,6-fLptachlorobipheny-l (BZ I 83) 

2,2’,3,4,4’,5’-He~achlorobiphenyl (BZ I 38) 
2,2’13;4’,5,5’;O-Heprachlorobiphenyl (HZ 187) 
2,2’,3,4,5,5’-Hexachlorobiphenyl (B2 141) 
2,2’,3,4,5’-Pent;ichlorobiphenyl (BZ 87) 
2,2’,3,5,5’,6-Meaachlorobiphenyi (BZ 151) 
2,2’,3,5’-Tetrachlorobiphenyl (BZ 44) 
2,2’,4,4’,j,5’Hexachlorobiphenyl (BZ 153) 
2,2’,4,5,5’-PenIachlorobiphenyl (BZ 101) 

2,2’,5,5’-Tetrachlorobipheiiyl (BZ 52) 
2,2’,5-Trichlorobiphenyl (B% I X) 
2,3,3’,4’,6-Penta~hIorobiphcnyl (BZ 1 10) 

2J’,4,4‘-Tetrachlorobiphenyl (BZ 66) 
2,3-Dichlorobiphenyl (RZ 5) 
2,4’,5-Trichlorobiphenyl (BZ 3 1) 
2,4,j-Triclilorc?phenol 
2,4,6-TrichlorophenoI 
2,4,6-Trinitrotoluene (2,4,6-TNT) 
2,4-Dichlorophenol 
2,4-Dimethylphenol - 

2,4Dinitr@phenol 
2,4-Dinitrotoluene (2,4-DNT) 
2.4-Dinitrotoluene (2,4-DN1’) 
2,6-Dmitrotoluene (2,6-DNT) 
2,6-Dinitrotoluene (2,GDNT) 

EPA 8270 

EPA 8270 

EP.4 8330 
EPA 8270 

€PA 8270 
EPA 8330 

EPA 8270 

EPA S O I  

EP.4 8062 
EPA 8082 
€PA 80S2 
EPA 8082 
EPA SO82 
EPA SO82 

EPA 8082 
EPA 8082 
EPA 8082 
EPA 8082 
€PA 8082 
EPA 8082 
€PA 8082 

EPA 8081 
EPA 8082 
€PA 8082 
€PA 8082 
EPA 8270 
EI’A 8270 
EPA 8330 
€PA 8270 
EPA 8270 
E.PA 8270 
EPAS270, . 

€PA 8330 

EPA 8270 
€PA 8330 

Extractable Organics 
Exfractable Organics 
Extraclilble Organics 
Extmctahle Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
I’esticides-l~erbicides-PCB’s 

PesticidesLHerbicides-PCB’s 

Pesticides-Herbicides-PCBs 
Pes ticides-I-Ierbicides-PCB’s 
Pesticides-I-lerbicides-PCB’s 

P~sdcides-Herbicide-PCB’s 

Pesticides-Herbicides-PCB’s 
Pesticides-Herbicides-PCBs 

Pesticides-Herbicides-PCBs 

Pesticides-Herbicides-PCB’s 

Pesticides-Herbicides-PCB’s 

Pesticides-Herbic.ides-PCB’s 

Perticides-Herbicidcs-PCBs 

Pesticidcr-Herbicides-1”s 

Pesticidrs-Herbicides-P~’s 

Pesticides-Herbicides-PCBs 

Pcsticides-Herbicides-PCRs 
Pesticides-Herbicides-PCB’s 
Extractable Oganics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 

“STATE” indicates certification for the analyte by the method specified. ”NELAP” further 
indicates certification compliant with the NELAC Standards. 

N E L M  7/1/2003 
NELAP 71 112003 
NELAP 7/1/2003 
NELAP 71 I DO03 
NELAP 7/ I DO03 

NELAP 7/ 1 ,2003 
NELAP 71 I 0003 
NELAP 7/1/2003 
NELAP 7/1/2003 
KELAP 7/1/2003 
NELAP 5/1/2003 
NELAP 7/1/2003 

NELAP 71 I no03 

NELAP 7/1/2003 

NELAP 7lll2003 
NELAP , 7/1/2003 
NELAP 71 I DO03 

N ELAP 7/1/7003 
N ELAP 71 1 no03 

NELAP 7;1/2003 
NELAP 7/1/2003 
NELAP 7/1/2003 
NELAP 7/1/2003 
NELAP 7/1R003 

NELAP 711 /ZOO3 
NELAP 7/1/2003 
NELAP 7/112003 

NELAP 71 I no03 
NELAP 7/1/2003 
NELAP 7/1/2003 
NELAP 7/1/2003 
N ELAP 7lIR003 

NELAP 7/1/2003 
NELAP 7! I /20G 
NELAP 7/1/2003 

NON-TRANSFERABLE 04/19/2005-E87412 
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THIS LISTIWC OF ACCRED1TE.D ANALYTES SHOULD 13E USED ONLY Wl-llCN 
ASSOCIATED WITH A VALID CERTlFlCATE 

State 1,abor;)rory ID: E87412 EPA Lab C'ocle: W.400035 (360) 577-7272 

EX7412 
Columbia Analytical Services. Inc. - W.4 
1317 South 13th Avenue 
Kelso, WA 98626 
ivatrix: Uiologicsl Tissue 

A n a I y te hlethod/Tech Ca tegory Type Effective Date 
1-rZniino-j.b-diniaotolucne (2-am-onr) EPA K330 Extractnhle Organics NELAP 71 I ROO3 

Certification 

2-Chlorobiphenyl (BZ I )  
2-Chloronaphthalene 
7-Chlorophenol 
2-Mcthyl-4.6-dinitrophenoi 

2-Methylnaphthalene 
2-Methylphenol (0-Cresol) 
2-Nitroaniline 
2-Nitrophenol 
2-Nitrotoluene 
3,3'-Dichlorobenzidine 
3-Nitroaniline 

,' 3-Nitrotoluene 
4.T-DDD 
4.4-DDE 
4,4'-DDT 
4-Amino-2.6-dinitrotoluene (4-am-dnt) 
4-Bromoplienyl phenyl ether 
4Chloro-3-rnethylphend 
4Chloroaniline 
4-Chlorophenyl phenylether 
4-Methylphenol (p-Cresol) 
4-Nitroaniline 
4-Nitrophenol 
4-Niuotoluene 
Acenaphthene 
Acensphthylene 
Aldrin 
alpha-BHC (alpha-Hexachlorocyclohexane) 
alphaChlordane 
Aluminuni 
Aluminum 
Aniline 
Anthracene 
Antimony 
Antimony 

EPA 80S2 
EP.4 8270 
EPA 8270 

EI'A 8270 

EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8330 
EPA 8270 
EPA 8270 
EPA 8330 
EPA 8081 
El'A 8081 
EI'A 8081 
EP.4 8330 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EFA a270 
EPA 8270 
EYA 8270 
EPA 8330 
EPA 8270 
EPA 8270 
EPA 8081 
€PA 8081 

EPA 8081 
EPA 6010 
€PA 6020 
EPA 8270 
EPA 8270 
EPA 6010 
EPA 6020 

Pesticides-Fierbicidzs-PCB's 

Ertractahle Orpnics 
Fxtrnciahle Organics 
Extraaahle Organics 
Ex traciahle Orgiin ics 
Extractable Organics 
Extracti3blc Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Orgmics 
Extractable Organics 
Pesticides- Herbicides-PCB's 
PesticideI-Herbicides-PCB's 
Pesticidw-Herbicides-PCB's 
Extractiible Organics 
FJ t rxhble Organics 
Exlraclable Organics 
Extractable Organics 
Extractihle Organics 
Extractable Organics 
Extractable Organics 
Exwctable Organics 
Extract:ible Organics 
Extracfahle OrSanics 
Extractable Organics 
Pesticidw-H~~icides-PCB's 

Pesticides-~Ierbicides-PCB's 
Pesticides-Herbicides-PCB's 
Metals 
Metals 
Extractable Orsanics 
Extractable Organics 
Meals 
Metals 

NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
WELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
N ELAP 
NELAP 
NELAP 
NELAP 
NELXP 

7/1/2003 

711 R003 
71 I I2003 
71 ! I2003 
71 I no03 
7/1/2003 
71 I no03 
7/1/2003 
7/1/2003 
711 I2003 
71 I noa 
71 Il2003 
71 I DO03 

7/1/2003 

'ill I2003 

711 ROO3 

7/1/2003 
7/1/2003 

7/1/2003 
71 I 12003 
71 I I2003 

7/1/2003 

71 112003 
71 I I2003 

71 I I2003 
7/1/2003 

71 I no03 
7/1/2003 
7!1/2003 

7/1/2003 
7/1/2003 

7/1/2003 
7/1/2003 
7/1/2003 
7/1/2003 

"STATE" indicates certification for the analyte by the method specified. T E M P "  further 
indicates certification compliant with the NELAC Standards. 

NON-TRANSFERABLE 04/19/2005-E874l2 
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T H I S  LIS1IN;G OF ACCRE1)ITED ANALYTES SHOULD HE USED ONLY WHEN 
ASSOC1ATE.D WITH A VALID CERTIFICATE 

State Labora tory  ID: E87412 EPA L a b  Code: WAO0035 (360) 577-7222 . 

E87412 
Columbia Analytical Services. Inc. - W.4 
131.7 South 13th Avenue 
Kelso: WA 98626 
Matrix: Biological Tissue 

Cert if ici i ion 
Ci1 tegory Type Effective Date Analyte Met h od/Tech 

A r d o r - 1  016 (PCB- 1 Olh) EPA 8082 Peslicidcs-Merbicides-PCB's NELAP 7! I coo3 
Aroclor-1231 (UCW 1121) 
Aroclor-1232 (PCB-1132) 
Aroclor- 1242 (PCB- 1242) 
hroclot-1248 (PCB-1248) 
Aroclor-1254 (PCB- 1254) 
Aroclor-I 260 (PCB- i 260) 
Arsenic 
Arsenic 
Arsenic 
Barium 
Barium 
Benzo(a)anthracene 
Renzo(a)pyrene 
Renzo(b)fluoranthene 
Benzo(g:h,i)perylene 
Benzo(k)fluoranthene 
Benzoic acid 
Benzyl alcohol 
Beryl1 ium 
Beryllium 
beta-BHC (beta-Hexachlorocyclohexane) 

bis(2-Chloroelhoxy)rnethane 
bis(2-Chloroethyl) ether 
bis(2-ChloroisopropyI) ether 
bis(2-Ethylhexyl) phthalate (DEHP) 
Liutyl benzyf phthalate 
Cadmium 
Cadmium 
Carbazole 
Chlordane (tech.) 
Chromium 
Chroinium 
Chromium VI 
Chrysene 
Cobalt 

EP.4 8082 
EPA 8082 
EPA 8082 
€PA 8082 
EPA 8082 
EPA 8082 
EPA 6010 
EPA 6020 
EPA 7060 
EPA 60 10 
EPA 6020 
EPA 8270 
EPA 8270 
€PA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
€PA 6070 

EPA 6020 
EPA 8081 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA S270 
EPA 601 0 
EPA 6020 
EPA 8270 
EPA 808 I 
EPA 6010 
EPA 6020 
EPA 7 196 
EPA 8270 
EPA 6010 

Pesticides-Herbicides-PCB's 
Pesticides-I-lerbicides-PCR's 
Pesticides-Herbicides-PCBs 

Pesticides- Herbicides-P~B's 
Pesticides-Herbicides-PCB's 

Pesticides-Herbicides-PCBs 
Metds 
Metals 
Metals 
Metals 
Metals 

Extractable Organics 
Extractabie Organics 
Extractable Organics 
ExtractabIe Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
MCklls 

Metals 
Pestici des-Herbicides-PCl3's 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Metals 
Metals 

Extractable Organics 
Pesticides-Herbicides-PCB's 
Metals 
Metals 
Metals 

Extractable Organics 
Metals 

NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
N E U P  
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
N ELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 

7Ili2003 
71 1 ROO3 
7/1/2003 
7/1/2003 
71 I12003 
7/1/2003 
7/1/2003 
71 112003 
711/2om 
7/1/2003 
71 I no03 
7/1/2003 
7/1/2003 
71 I 12003 

7IIR003 
7/1/2003 

7/1/2003 
7/1R003 

7/1/2003 
7/1/2003 
7/1/2003 
7/1/2003 
71 1 I2003 
7/1.'2003 
7/1/2003 
71 I DO03 
7/1/2003 
7/1/2003 
7/1/2003 
7/1/2003 
71 l.QO03 
7/1/2003 
71 I I2003 
7/1/2003 
?/!ROO3 

"STATE" indicates certification for the analytc by the method specified. "NELAP" further 
indicates certification compliant with the NELAC Standards. 

NON-TRANSFERABLE 0411 9/2005-E87412 



Lnhorafot-y Scope of Accrediiniion Page 4 1  of 42 

?'HIS LISTING OF ACC'REDITED ANALYTES SHOULD BE USED ONLY WHEN 
ASSOCIATED WITH 4 VALID CERTIFIC4TE 

State L;rhoratory ID: E87t12 EPA Lab Code: WAOOfl3 5 (360) 577-7222 

E87112 
Columbia Analytical Sen'ires. Inr. - WA 
1317 South 13th Avenue 
Kelso, WA 98626 
Matrix: Biological Tissue 

Analyte SlcthocllTech Cafegorp T v ~ e  Effective Date 
Certificatron 

_ .  
Cobalt EPA 6020 Metills 

Copper 
Copper 
delta-BHC 

Dibenz(ah) anthracene 
Dibenzofumn 
Dieldrin 
Diethyl phthalate 
Dimethyl pbthalatc 
Di-n-butyl phthalate 
Di-n-octyl phthdate 
Endosulfan L 
Endosulfan I1 

Endosiilfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Fluoranthene 
Fluorme 
gamma-BHC (Lindane, 
gamma-Hexachlorocyclohexane) 
g a m m a ~ l o r d a n e  
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 

EP.4 6010 

EP.4 6020 
EPA 8061 
EPA 8270 

EPA 8270 
EPA 8081 
€PA 8270 

EPA 8270 
EPA 6270 
EPA 0 7 0  

€PA 8081 

EPA 8081 
EFA 8081 

EPA 8581 

EPA SO81 
EPA 8081 
EPA 8270 

Metals 
Metals 

Pesticides-Herbicides-PCB's 

Extractable Organics 
Extmctable Organics 
Pesticid~~-l.lerbicides-PCB's 

Extractable Organics 
Extractable Orpnics 
Extractable Organics 
Extsactable Organics 
Pesticides-Herbicides-PCB's 

Pesticides-Herbicides-PCB's 
I'esticides-Herbicides-PC'Bs 

Pesticides-Herbicides-I'CBs 

Pesticides-Herbicides-PCBs 

Pesticides-Herbicides-PCB's 

Extractable Organics 
EPA 8270 Extractable Organics 
EPA 8081 Pes ticides-Herbicides-PCB's 

EPA 8081 Pesticides-Herbicide-PCB's 
EPA 8081 

EPA 8081 

EPA 8270 

Pesticides-Herbicides-PCBs 
Pesticides-Herbicides-PCR's 
Extractable Organics 

Hexachlorobutadiene EPA 8270 Extiactable Organics 
Hexachiorocyclopenodiene 
Hexachloroeihane 
Indeno( I .ZJ-cd)pyrene 
iron 
lsophorone 
Lead 
Lead 
Lead 
Manganese 
Mansanese 
Mercury 

EPA 8270 
EPA 8270 
EPA 8270 

EPA 6010 
EPA 8270 
EPA 6010 

EPA 6020 
€PA 7421 

EPA 6010 
€PA 6020 
EPA 7471 

Extractable Organics 
Extractable Organics 
Extractable Organics 
Metals 
Exbactable Organics 
Metals 
Metals 
Metals 
Metals 
Metals 
Memls 

NELAP 
NEL.4P 
NEL.L\P 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 

NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 

NELAP 
NELAP 
NELAP 
NELAP 
NE.LAP 
NELAP 
NELAP 
NELAP 
NELAP 

i i  i/100> 
7/1coo3 
7/1/2003 
7/1/2003 
7l112003 
7;1/2003 

7/1/2003 
7/1/2003 

7/ 1 no03 

71 112003 
7/1/2003 

1/1/2003 

7/1/2003 
71 1 ROO3 

71 1 /2W3 
7/1/2003 

7/1/2003 

7/1/2003 
71 1 ROO3 
71112003 

7/1/2003 
7/1/2003 

71 1/2003 

71 10503 

71 I ROO3 

7/1/2503 

7/1/2003 

71 I ROO3 

7/1f22003 

71 I I2003 
7/1/2003 

71 I no03 
7/ 1 DO03 

7/1/2003 

71 I ROO3 

7/1/2003 

"STAlX" indicates certification for the analyte by the method specified. "NELAP" fitrther 
indicates certification compliant with the NEL4C Standards. 

NON-TRANSFERABLE 04/19l2005-E874 12 
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THIS LISTING OF ACCREDITED ANALYTES SHOULD BE USED ONLY W H E N  

Sc opt? of A c u d i f  11 h i t  Page 42 of 42 

ASSOCIATED WITH A VALID CEKTIFlC.4TE 

S t a t e  1,aborntor-y ID: EX7412 EI'A Lsb Code: w.400035 (360) 577-7272 

E874 12 
Columbia Analytical Services. Inc. - W A  
1317 South 13th Avenue 
Kelso, WA 98626 
Matr ix:  Biological Tissue 

Anslyte Metbod/Tech CatC!gory T v  pe Effcctive Date 
Certification 

-.  
EPA 808 I Pesticides-Hemicitles-PCB's Mcthoxychlor 

Molybdenum 
Naphhlene  
Nickel 
Kickel 
Nitrobenzene 
Nitrobenzene 
n-~itrosodimethylan~ine 
n-Ni trosodi-n-prop?'lamine 
n-Nitrosodiphenylamine 
Octahydro-l,3,5,7-teiranitro-l.3,5,7-te~a7~cine 
WMX) 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
Pyridine 
RDX (hexahydro-13,5-trinitro-l ,3,5-triazine) 
Selcniurn 
Selenium 
Seleniom 
Silver 
Silver 
Tetryl (methyl-2,4,G-trinitrophenyInitramine) 
Thallium 
Thallium 
Total cyanide 
Toxaphene (Chlorinated camphene) 
Vanadium 
Zinc 
Zinc 

EPA 6010 
EP.A 8270 
EPA 6010 

€PA 6020 
EPA 8270 
EPA 8330 

EPA 8270 
EPA 8270 

EPA 8270 

EPA 8330 

EPA 8270 
EPA 8270 

EPA 8270 
EPA 8270 
EPA 8270 
€PA 8330 

€PA 6010 
EPA 7740 
EPA 7742 
EPA 6010 

EPA 6020 
EPA 8330 

FPA 6020 
EPA 7841 
EPA 90 10 

€PA 8081 

€PA 601 0 

EPA 6010 
€PA 6020 

?detals 

Extractable Organics 
Metals 

Metils 

Extracv~ble Organics 
Exuaciabie Organics 
Extractable Oganics 
Extractable Organics 
Extractable Organics 
Extractable Organics 

Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
Extractable Organics 
X4etaIs 

Metals 
Metals 
Metals 
Metals 

Extractable Organics 
Metals 
Metds 

General Chemistry 
Pesticides-tlerbicides- PCB's 

Metals 
Metals 
Metals 

NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 

NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
N E U P  
NELAP 
NEWY 
SFLAP 
NELAP 
N€LAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 
NELAP 

711 I2003 

7/1/2003 
711~003 
71 I DOG3 

7/1/2003 
7/1/2003 
711 12003 

7; ti2003 

711 COO3 
7/1/2003 

7/1/2003 
71 1 ROO3 

7/1/2003 
7/1/2003 
7/1/2003 

7/1/20m 
7/1/2003 
71 1 I2003 
71 I /2003 
7/1/2003 
711 coo3 
7/1norn 
7/ 112003 
7!1/20Q3 
731/2003 
71 1 I2003 

71 I 2003 
71 I I2003 
7/1/2003 

"STATE" indicates certifiertion for the analyte by the method specified. "NEWP" further NON-TRANSFERABLE 04/19/200S-E874 I2 
indicates certification compliant with the N7ELAC Standards 



MDH Minnesota Department of Health 
Certificate 

J 

In accordance with Minnesota Law and Rules 

Columbia Analytical Services 
1317 South 13th Avenue 

KeIso, Washington 98626 

Laboratory Number: 053-999-368 

has been certified for the analytes listed below and in our letter dated October 16, 2003. 

Clean Water Program 

Acidity 
Alkalinity 
Biochemical Oxygen 
Demand, 5 day 
Chloride 
Cyanide ' 

Nitrogen, Ammonia 
Nitrogen, Ammonia 
Nitrogen, Total Kjeldahl 
Nitrogen, Nitrate 
Nitrogen, Nitrate + Nitrite 
Nitrogen, Nitrite 
Oil and &ease 
Organic Carbon, Total 
Phenol, Total Compounds 
Phosphorus, Ortho 
Phosphorus, Total 

EPA 305.1 
EPA310.1 
EPA 405.1 ' 

EPA 325.3 
EPA 335.2 
EPA 350.1 
EPA 350.3 
EPA 35 1.4 
EPA 353.2 
EPA 353.2 
EPA 354.1 
EPA 1664 
EPA 415.1 
EPA 420.1 
EPA 365.3 
EPA 365.3 

Certification Expiration Date: July 3 

Solids, Total EPA 160.3 
Solids, Dissolved EPA 160.1 
Solids, Nonfilterable (TSS) EPA 160.2 
Solids, Volatile EPA 160.4 
Specific Conductance EPA 120.1 
Sulfide 
Smfactant 
Aluminum 
Antimony 
Arsenlc 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 

; 2005 

EPA 200.7 
BPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 

' n  

EPA 376.1 
EPA 425.1 
EPA 200.7 
EPA200.7 . 
EPA 206.2 
EPA 200.7 

- EPA 200,7 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Tin 
Vanadium 
Zinc 

EPA 2110.7 
EPA 200.7 
EPA 239.2 
EPP. 200.7 
EPA ?.no.? 
EPA 24.5.1 
ETA 200.7 
EPA 20fi.7 

EPA 270.2 
EPA 200.7 
EPA 200.7 
EPA 279.2 
EPA 200.7 
EPA 200.7 
EPA 200.7 

EPA 300.7 

uldnne Mandernach, Commissioner of Health 
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MDH 
. .  

Minnesota Department of Health 

Certificate 
In accordance. with Minnesota Law and Rules 

. Columbia Analytical Services 
1317 South 13fh Avenue 

Kelso, Washington 98626 

Laboratory Number: 053-999-368 

has been certified for the analytes listed below and in our letter dated October 16, ZOO?. 
I 

. I  

. Clean Water Program 

Aldrin 
alpha-BHC 
beta-BHC 
delta-BHC 
g m - B H C  (Lindme) 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Dieldrin 
Endosulfan I 
Endosulfan I1 
Endosulfan sulfate 
Endrin 
Endrin Aldehyde 
Heptachlor 

EPA 608 
' EPA608 . 
' EPA 608 

EPA608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 

' Heptachlor epoxide 
PCB-I 01 6 
PCB-I 22 1 
PCB-1232 
PCB-1242 
PCB-1248 ' 

PCB-1254 
PCB-1260 

. Toxaphene 

.2-Chlorophenol 
4-Chloro-3-rnethylphenol 

2,4-D1chlorophenol 
2,4-Dimethylphenol 
2,4-Dinit~ophenol 
2-Methyl-4,6dinitrophenol 
2-Nitrophenol 

EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 

Pentachlorophenol 
Phenol 
2,4,6-Trichlorophkuo1 
4-Nitrophenol 
Bis-(2-chloroethyl) ether 
Bis-(2-chloroethoxy)methane 
4-Bromophenylphenyl ether 
4-Chlorophenylphenyl ether 
2-Chloronaphthalene 
Hex achl orobenzene 
HexachIorobutadicne 
Hexachloroethane 
1,2,4-Trichlorobenzene 
Acenaphthene 
Acenaphthylene 
An thracene 

EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 

Certification Expiration Date: July 3 1,2005 Dianne Mandernach, Commissioner of Health 



MDH 
. .  . , 

Minnesota Department of Health 

Certlficate 
In accordance with Minnesota Law and Rules 

Columbia Analytical Services 
1317 South 13th Avenue 

Kelso, Washington 98626 

Laboratory Number: 053-9994 68 

has been certified for the analytes listed below and in ow letter dated October 

D ichlorodi fluorumeth ane 
Chloromethane 
Vinyl, chloride 
Bromomethane 
Chloroetbane 
Trichlorofluoromethane 
1,l-Dichloroethene 
Methylene chloride 
trans- 1,2-Dichloroethene 
1,l-Dichloroethane 
cis- 1,2-Dichloroethene 
Chloroform 
1, I ,  1 -Trichloroethane 
Carbon tetrachloride 
1,2-Dichloroethane 
Trichloroethene 

. .  

EPA 624 
EPA 624 
EPA624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 

Clean Water Program 

1 ,2-Dichloropropane 
Bromodichloromethane 
cis-I ,3-Dichloropropene 
trans- 1,3-DichIoropropene 
1 ,I ,2-Trichloroethane 
Tetrachloroethene 
Chlorodibromomethane 
Chlorobenzene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzene . 
Toluene 
Ethyl benzene 

EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 

’ EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 

m+p-Xylene 
0-X ylene 
Styrene 
Acetone 
2-Chloroeth ylvinylether 
Methyl ethyl ketone 
Acrolein 
Acrylonitrile 
Butyl benzyl phthalate 
Di-Z(ethylhexy1) phthalate 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Diethyl phthalate 
Dimethyl phthalate 

,16,2003. 

EPA 624 
EPA’624 
EPA 624 
EP A 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 625 
EPA 625 
EPA625 
EPA 625 
EPA 625 
EPA 625 

Certification Expiration Date: July 3 1,2005 Dianne Mandernach, Commissioner of Health 



MDH Minnesota Department of Health 

Certificate 
r/ 

In accordance with Minnesota Law and Rules 

Columbia Analytical Services 
1317 South 13th Avenue 

Kelso, Washington 98626 
i 

Laboratory Number: 053-999-368 

has been certified for the analytes listed below and in our letter dated October 16, 2003. 

Clean Water Program e 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 

EPA 625 
EPA625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 

Fluorene 
Indeno( 1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 
2,4-Dinitrotoluenc 
2,6-Dinitrotoluene 
Isophorone 

EPA 625 
BPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 

Nitrobenzene EPA 625 
Benzidine EPA 625 
3,3'-Diclilorobenzidine . EPA 625 
N-Nitrosodiphenylamine EPA 625 
N-Nitrosodi-n-propylamine EPA 625 
1,2-Diphenylhydmine EPA 625 

Certification Expiration Date:, July 3 1,2005 Dianne Mandernach, Commissioner of Health 

- -  

\ 
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MDH Minnesota Department of Health 

Certificate 
J IJ ';! -1- 7 ' 1  !I 

In accordance with Minnesota Law and Rules 

Columbia Analytical Services 
1317 South 13fh Avenue 

Kelso, Washington 98626 

Laboratory Number: 053-999-368 

etter dated October 16, 2003. has been certified for the anal$tes listed below and in our 

Cymide 
Fluoride 
Fluoride 

Nitrogen, Nitrate 
Nitrogen, Nitrate 
Nitrogen, Nitrite 
Nitrogen, Nitrite 
Sulfate 
Antimony 
Arsenic . 
Arsenic 
Barium 
Barium 
Beryllium 
Beryllium 
Cadmium 

EPA 335.4 
EPA 300.0 
SM 19th ED 

EPA 300.0 
EPA 353.2 
EPA 300.0 
EPA 353.2 
EPA 300.0 
EPA 200.8 
EPA 200.8 
EPA 200.9 
EPA 200.7 
EPA200,8 . 
EPA 200.7 
EPA 200.8 
EPA 200.7 

4500-F C 

Safe Drinking Water Program 

Cadmium 
Chromium 
Chromium 
Copper 
Copper . 
Copper 
Lead 
Lead 
Mercury 
Nickel 
Nickel 
Selenium 
Selenium 
Thallium 
Thallium 
Chloromethane 
Vinyl chloride 

EPA 200.8 
EPA 200.7 
EPA 200.8 
EPA 200.7 
EPA 200.8 
EPA 200.9 
EPA 200.8 
EPA 200.9 
EPA 245.1 
EPA 200.7 
EPA 200.8 
EPA 200.8 
EPA 200.9 
EPA 200.8 
EPA 200.9 
EPA 524.2 
EPA 524.2 

Bromomethane 
Chloroethane 
1,l-Dichloroethene 
Methylene chloride 
trans- 1,2-Dichloroethene 
1,l -Dichloroethane 
2,2-Dichloropropane 
cis- 1,2-Dichlorocthene 
Chloroform 
l,l,l-Trichloroethane 
1,l-Dichloropropene 
Carbon tetrachloride 
1 ,ZDichloroethane 
Trichloroethene 
1,2-Dichloropropane 
Bromodichloromethane 

EPA 524.2 
EPA 524.7 
EPA 524.2 
BPA 524.2 
BPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 

Certification Expiration Date: July 3 1,2005 Dianne Mandernach, Commissioner of Health 



MDH 

I 
\ 

c 

Minnesota Department of Health 

Certificate 
In accordance with M&nesota Law and Rules 

Columbia Analytical Services 
1317 South 13th Avenue 

Kelso, Washington 98626 

Laboratory Number: 053-999-368 

has been certified for the analytes listed below and in our letter dated October 16,2003. 

Safe Drinking Water Program 

Dibromomethane 
cis- 1,3-Dichloropropene 
trans- 1,3-Dichloropropene 
1,1,2-Trichloroethane 
1,3-Dichloropropane 
Tetrachloroethene 
Chlorodibromomethane 
1 ,2-Dibromoethane 
Chlorobenzene 
1,1,1,2-Tetrachloroethane 
Bromofom 
I. ,1,2,2-Tetrachloroethane 
1,2,3-Trichloropropme 
Bromobenzene 
2-Chlorotoluene 

EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 504.1 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 504.1 
EPA 524.2 
EPA 524.2 

4-Chlorotoluene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2-Dibromo-3-Chloropropane 
1,2,4-Tnchlorobenzene 
Benzene 
Toluene 
Ethyl benzene 
m+pXylene 
o-X ylene 
Styrene 
Isopropylbenzene 
Di-2(ethylhexyl) phthalate 
Alachlor 

Certification Expiration Date: July 3 1,2005 

EPA 524.2 
EPA 524.2 
EPA 524.2, 
EPA 524.2 
EPA 504.1 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 525.2 
EPA 525.2 

Aldrin 
Aldrin 
Atrazine . 

beta-BHC 
beta-BHC 
gamma-BHC (Lindane) 
gamma-BHC (Lindane) 
Butachlor 
Chlordane 
Chlordane 
Dieldrin 
Dieldrin 
Endrin 
Endrin 

EPA 508.1 
EPA 525.2 
EPA 525.2 
EPA 508.1 
EPA 525.2 
EPA 508.1 
EPA 525.2 
EPA 525.2 
EPA 508.1 
EPA 525.2 
EPA 508. I 
EPA 525.2 
EPA 508.1 
EPA 525.2 

Dianne Mandernach, Commissioner. of Health 
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MDH 
hd 

Minnesota Department of Health 

Certificate 
In accordance with Minnesota Law and Rules 

Columbia Analytical Services 
1317 South 13th Avenue 

Kelso, Washington 98626 

Laboratory Number: 053-999-368 

has been certified for the analytes listed below and in our letter dated October 16, 2003, 

Safe Drinking Water Program 

Heptachlor 
Heptachlor 
Heptachlor epoxide 
Heptachlor epoxide 
Methoxychlor 
Methoxychlor 
Metolachlor 
Metribuzin 
PCBs 
Propachlor 
Simazine 
Toxaphene 

EPA 508.1 
EPA 525.2 
EPA 508.1 
EPA 525.2 
EPA 508.1 
EPA 525.2 
EPA 525.2 
EPA 525.2 
EPA508.1 
EPA 525.2 
EPA 525.2 
EPA 508.1 

Certification Expiration Date: Ji 

Pentachlorophenol 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Benzo(a)pyrene 
Di-2-(ethylhexyl) adipate 

Dicamba 
Dinoseb 

7 Picloram 

2,4-D 

2,4,5-T 
2,4,5-TP (Silvex) 
Aldicarb 

ly 31,2005 

EPA 525.2 
EPA 525.2 
EPA 525.2 
EPA 525.2 
EPA 525.2 
EPA 5 15.4 
EPA 5 15.4 
EPA 5 15.4 
EPA 515.4 
EP A 5 15.4 
EPA 515.4 
EPA 531.1 

Aldicarb Sulfone 
Aldicarb Sulfoxide 
Carbaryl 
Carbofuran 
3-Hydroxycarbofiiran 
Metho-my1 
Oxamyl 
G1 yphosate 
Endothall 
Diquat 

EPA 53 1 . 1  
EPA 53 1 . 1  
EPA 53 1 . 1  
EPA 531.1 
EPA 531.1 
EPA 531.1 
EPA 531.1 
EPA 547 
EP.4 548.1 
EPA 549.2 

Dianne h,mdernach, Cornmlssioner of I,::altli 



MDH Minnesota Department of Health 

Certificate 
In accordance with Minnesota Law and Rules 

Columbia AnalyticaI Services 
1317 South 13th Avenue 

Kelso, Washington 98626 

Laboratory Number: 053-999-368 

has been certified for the analytes listed below and in our letter dated October 16, 2003. 

Resource Conservation and Recovery Program 

Arsenic 
Arsenic 
Arsenic 
Barium 
Barium 
Cadmium 
Cadmium 
Chromium 
Chromium 
Copper 
Copper 
Lead 
Lead 
Lead 
.Mercury 
Mercury 

EPA 60 1 OB 
EPA 6020 
EPA 7060A 
EPA 60 1 OB 
EPA 6020 
EPA 60 1 OB 
EPA 6020 
EPA 60 10B 
EPA 6020 
EPA 60 1 OB 
EPA 6020 
EPA 60 10B 
EPA 6020 
EPA 742 1 
EPA 7470A 
EPA 141 1 A 

Molybdenum 
Molybdenum 
Nickel 
Nickel 
Selenium 
Selenium 
Silver 
Silver 
Zinc 
Zinc 
Acetone 
Carbon disulfide 
p-Dioxane 
Methyl ethyl ketone 
Methyl isobutyl ketone 
Butyl benzyl phthalate 

EPA 6010B 
EPA 6020 
EPA 6010B 
EPA 6020 
EPA 6020 
EPA 7740 
EPA 6010B 
EPA 6020 
EPA 6010B 
EPA 6020 
EPA 8260B 
EPA 8260B 
EPA 8260B 
EPA 8260B 
EPA 8260B 
EPA 8270C 

Di-Z(ethylhexy1) phthalnte 
Di-n-butyl phthalate 
Dimethyl phthalate 
beta-BHC 
gamma-BIIC (Lindanc) 
Chlorpyrifos 

Endrin 
Methyl parathion 
PCBs 
PCBs in Oil 
Toxaphene 
2-methyl phenol 
3-Methylphenol 
2,3,4,6-Tetrachlorophenol 

4,4'-DDT 

EPA 8270'2 
EPA 827OC 
EPA 8270C 
EPA 8081A 
EPA 808 1 A 
EPA 8141A 
EPA 8081A 
EPA 8081A 
EPA 8141A 
EPA 8082 
EPA 8082 
EPA 8081 A 
EPA 827OC 
EPA 8270C 
EPA 8270C 

Certification Expiration Date: July 3 1,2005 Dianne Mandernach, Commissioner of Health 
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MDH Minnesota Department of Health 

In accordance with Minnesota Law and Rules 
Certificate 

Columbia Analytical Services 
1317 South 13fh Avenue 

Kelso, Washington 98626 

Laboratory Number: 053-999-368 

has been certified for the analytes listed below and in our letter dated October 16,2003, 

Resource Conservation and Recovery Program 

Benzo(a)ant!xacene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo( a)pyrene 
Benzo(b)fluoranthene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(k)fluoranthene 
Dibenz(a,h)anthracene 
Dibenz(a,h)anthracene 
Fluoranthene 

EPA 8270C 
EPA 8270C SIM 
EPA 8270C 
EPA 8270C SIM 
EPA 8270C 
EPA 8270C SIM 
EPA 8270C 
EPA 8270C SIM 
EPA 8270C 
EPA 8270C SIM 
EPA 8270C 

Fluoranthene 
Indeno( 1,2,3-cd)pyrene 
Indeno( 1,2,3-cd)pyrene 
Pyrene 
Pyrene 
Benzidine 
1,2-Diphenylhydrazine 
Benzoic acid 
N-Nitrosodi-n-butylamine 
Bis-(2-chloroisopropyl) 
ether 

Certification Expiration Date: July 3 1, 2005 

EPA 8270C SIM 
EPA 82706 
EPA 82706 SIM 
EPA 8270C 
EPA 8270C SIM 
EPA 8270C 
EPA 8270C 
EPA 8270C 
EPA 82706 
EPA 8270C 

Pentachlorobenzene 
Pronamide 
1,2,4,5-TetrachIorobenzene 

Dalapon 
Dinoseb 
Picloram 

2,4,5-TP (Silvex) 
MCPA 

2,4-D 

2,4,5-T 

EPA 8270C 
EPA 8270C 
UNKNOWN 
EPA 8151A 
EPA 8151A 
EPA 8 1 5 1 A 
EPA 8151A 
EPA 8151A 
EPA8151A 
EPA8151A 

Dianne Mandernach, Commissioner of Health 
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Protecting, maintaining and improving the healtb of all M’ rnnesotnns 

October 16, 2003 CERTIFIED TRACKING #: 7002 0860 0006 5193 3932 

Lee Wolf 
Columbia Analytical Services 
13 17 South 13th Avenue 
Kelso, Washington 98626 

RE: Laboratory Number 053-999-368 

Dear Mr. Wolf: 

We have received your laboratory’s Application for Certification, appropriate fees and performance 
evaluation results. After reviewing all the informatioddocuments received, we requested more 
information in a letter dated August 7,2003. Your response dated September 1 1,2003, included much of 
the information requested. We are issuing certification for additional analytes as listed and described below 
in accordance with the reciprocity agreement between the states of Washington and Minnesota. 

\) Laboratory Number 053-999-368 Certification Expiration Date: 3 1-JUL-2005 

Clean Water Program 

Acidity EPA 305.1 
Alkalinity EPA 310.1 
Biochemical Oxygen Deimnd, 5 EPA 405.1 

Chloride EPA 325.3 
Cyanide EPA 335.2 
Nitrogen, Ammonia EPA 350.1 
Nitrogen, Ammonia EPA 350.3 
Nitrogen, Total Kjeldahl EPA 35 1.4 
Nitrogen, Nitrate EPA 353.2 
Nitrogen, Nitrate + Nitrite EPA 353.2 
Nitrogen, Nitrite EPA 354.1 
Oil and Grease EPA 1664 
Organic Carbon, Total EPA 415.1 
Phenol, Total Compounds EPA 420.1 
Phosphorus, Ortho EPA 365.3 

- Phosphorus, Total EPA 365.3 
Solids, Total EPA 160.3 
Solids, Dissolved EPA 160.1 
Solids, Nonfilterable (TSS) EPA 160.2 
Solids, Volatile EPA 160.4 
Specific Conductance EPA 120.1 
Sulfide EPA 376.1 

day 

Surfactant 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 

EPA 425.1 
EPA 200.7 
EPA 200.7 
EPA 206.2 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 239.2 
EPA 200.7 
EPA 200.7 
EPA 245.1 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 270.2 
EPA 200.7 
EPA 200.7 

General Information: (651) 215-5800 1 TDD/TTY: (65 1) 215-8980 Minnesota Relay Service: (800) 627-3529 www.health.state.mn.us 

For directions to any of the MDH locations, call (651) 215-5800 =An equal opportunity employer 
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Columbia Analytical Services 
Page 2 
October 16. 2003 

Laboratory Number: 053-999-368 
Certification Expiration Date: 3 1-JUL-2005 

Thallium 
Tin 
Vanadium 
Zinc 
Dichlorodifluoromethane 
Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
1, I-Dichloroethene 
Methylene chloride 
trans- 1,2-Dichloroethene 
1,l-Dichloroethane 
cis- 1,2-Dichloroethene 
Chloroform 
1, I ,  I -Trichloroethane 
Carbon tetrachloride 
1,2-Dichloroethane 
Trichloroethene 
1,2-Dichloropropane 
Bromodichloromethane 
cis-l,3-Dichloropropene 
trans- 1,3-Dichloropropene 
1,1,2-Tnchloroethane 
Tetrachloroethene 
Chlorodibromomethane 
Chlorobenzene 
Brornoform 
I ,  1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzene 
Toluene 
Ethyl benzene 
m+p-X ylene 
o-Xylene 
Styrene 
Acetone 
2-Chloroethylvinylether 
Methyl ethyl ketone 
Acrolein 
Acrylonitrile 
Butyl benzyl phthalate 
Di-2(ethylhexyl) phthalate 
Di-n-butyl phthalate 
Di-n-octyl phtbalate 
Diethyl phthalate 
Dimethyl phthalate 
Aldrin 

EPA 279.2 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
€PA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 624 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 608 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Dieldrin 
Endosulfan I 
Endosulfan I1 
Endosulfan sulfate 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor epoxide 
PCB- 1 0 1 6 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB- 1260 
Toxaphene 
4-Chloro-3-methylphenol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenoi 
2,4-Dinitrophenoi 
2-Methyl-4,6-dinitrophenol 
2-Nitrophenol 
Pentachlorophenol 
Phenol 
2,4,6-TrichlorophenoI 
4-Nitrophenol 
Bis-(2-chloroethyl) ether 
Bis-(2-~hloroethoxy)methane 
4-Bromophenylphenyl ether 
4-Chlorophenylphenyl ether 
2-Chloronaphthalene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
1,2,4-Trichiorobenzene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 

€PA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 608 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
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October 16, 2003 

Certification Expiration Date: 3 1 -JUL-2005 

Benzo(k)fluoranthene 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno( 1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Cyanide 
F 1 u o ri d e 
Fluoride 

Nitrogen, Nitrate 
Nitrogen, Nitrate 
Nitrogen, Nitrite 
Nitrogen, Nitrite 
Sulfate 
Antimony 

I ,  Arsenic 
Arsenic 
Barium 
Barium 
Beryllium 
Beryllium 
Cadmium 
Cadmium 
Chromium 
Chromium 
Copper 
Copper 
Copper 
Lead 
Lead 
Mercury 
Nickel 
Nickel 
Selenium 
Selenium 
Thallium 
Thallium 
Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
1,1 -Dichloraethene 
Methylene chloride 

EPA 625 2,4-Dinitrotoluene 
EPA 625 2,6-Dinitrotoluene 
EPA 625 Isophorone 
EPA 625 Nitrobenzene 
EPA 625 Benzidine 
EPA 625 3,3'-Dichlorobenzidine 
EPA 625 N-Nitrosodiphenylamine 
EPA 625 N-Nitrosodi-n-propylamine 
EPA 625 1 ,ZDiphenylhydrazine 

Safe Drinking Water Program 

EPA 335.4 
EPA 300.0 
SM 19th ED 

EPA 300.0 
EPA 353.2 
EPA 300.0 
EPA 353.2 
EPA 300.0 
EPA 200.8 
EPA 200.8 
EPA 200.9 
EPA 200.7 
EPA 200.8 
EPA 200.7 
EPA 200.8 
EPA 200.7 
EPA 200.8 
EPA 200.7 
EPA 200.8 
EPA 200.7 
EPA 200.8 
EPA 200.9 
EPA 200.8 
EPA 200.9 
EPA 245.1 
EPA 200.7 
EPA 200.8 
EPA 200.8 
EPA 200.9 
EPA 200.8 
EPA 200.9 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 

4500-F C 

trans-l,2-Dichloroethene 
1,l -Dichloroethane 
2,2-Dichloropropane 
cis-l,2-Dichloroethene 
Chloroform 
l,l,l-Trichloroethane 
1,l -Dichloropropene 
Carbon tetrachloride 
1,2-DichIoroethane 
Tric hloroethene 
1,2-Dichloropropane 
Bromodichloromethane 
Dibromomethane 
cis- 1,3-Dichloropropene 
trans-l,3-Dichloropropene 
l11,2-Trichloroethane 
1,3-DichIoropropane 
Tetrachloroethene 
Chlorodibromomethane 
1,2-Dibromoethane 
Chlorobenzene 
1 , 1 , 1,2-Tet~achloroethane 
Bromoform 
l,I,2,2-Tetrachloroethane 
1,2,3-Trichloropropane 
Bromobenzene 
2-Chlorotoluene 
4-Chlorbtoluene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1 ,2-Dichlorobenzene 
1,2-Dibrorno-3-Chloropropane 
1,2,4-Tnchlorobenzene 
Benzene 
Toluene 
Ethyl benzene 
m+p-Xylene 
o-Xylene 

EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 
EPA 625 

EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 504.1 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 504.1 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 504.1 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
EPA 524.2 
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Laboratory Number: 053-999-368 
Certification Expiration Date: 3 1 -JUL-2005 

Styrene 
lsopropylbenzene 
Di-2(ethylhexyl) phthalate 
Alachlor 
Aldrin 
Aldrin 
Atrazine 
beta-BHC 
beta-BHC 
gamma-BHC (Lindane) 
gamma-BHC (Lindane) 
Butachlor 
Chlordane 
Chlordane 
Dieldrin 
Dieldrin 
Endrin 
Endrin 
Heptachlor 
Heptachlor 
Heptachlor epoxide 
Heptachlor epoxide 
Methoxychlor 
Methoxychlor 
Metolachlor 
Metribuzin 

Arsenic 
Arsenic 
Arsenic 
Barium 
Barium 
Cadmium 
Cadmium 
Chromium 
Chromium 
Copper 
Copper 
Lead 
Lead 
Lead 
Mercury 
Mercury 
Molybdenum 
Molybdenum 
Nickel 
Nickel 
Selenium 

EPA 524.2 
EPA 524.2 
EPA 525.2 
EPA 525.2 
EPA 508.1 
EPA 525.2 
EPA 525.2 
EPA 508.1 
EPA 525.2 
EPA 508.1 
EPA 525.2 
EPA 525.2 
EPA 508.1 
EPA 525.2 
EPA 508.1 
EPA 525.2 
EPA 508.1 
EPA 525.2 
EPA 508.1 
EPA 525.2 
EPA 508.1 
EPA 525.2 
EPA 508.1 
EPA 525.2 
EPA 525.2 
EPA 525.2 

PCBs 
Propachlor 
Simazine 
Toxaphene 
Pentachlorophenol 
Hexachlorobenzene 
Hexachloroc yclopentadiene 
Benzo(a)pyrene 
Di-2-( ethylhexyl) adip ate 

Dicamba 
Dinoseb 
Picloram 

2,4,5-TP (Silvex) 
Aldicarb 
Aldicarb Sulfone 
Aldicarb Sulfoxide 
Carbaryl 
Carbofbran 
3-Hydroxycarbofuran 
Methomyl 

Glyphosate 
Endothall 
Diquat 

2,4-D 

2,4,5-T . 

Oxamyl 

Resource Conservation and Recovery Program 

EPA 6010B 
EPA 6020 
EPA 7060A 
EPA 6010B 
EPA 6020 
EPA 60 1 OB 
EPA 6020 
EPA 6010B 
EPA 6020 
EPA 60 1 OB 
EPA 6020 
EPA 60 1 OB 
EPA 6020 
EPA 742 1 
EPA 7470A 
EPA 747 1A 
EPA 601 OB 
EPA 6020 . 
EPA 60 1 OB 
EPA 6020 
EPA 6020 

Selenium 
Silver 
Silver 
Zinc 
Zinc 
Acetone 
Carbon disulfide 
p-Dioxane 
Methyl ethyl ketone 
Methyl isobutyl ketone 
Butyl benzyl phthalate 
Di-2(ethylhexyI) phthalate 
Di-n-butyl phthalate 
Dimethyl phthalate 
beta-BHC 
gamma-BHC (Lindane) 
Chlorpyrifos 

Endrin 
Methyl parathion 
PCBs 

4,4'-DDT 

EPA 508.1 
EPA 525.2 
EPA 525.2 
EPA 508.1 
EPA 525.2 
EPA 525.2 
EPA 525.2 
EPA 525.2 
EPA 525.2 
EPA 5 15.4 
EPA 515.4 
EPA 515.4 
EPA 515.4 
EPA 515.4 
EPA 515.4 
EPA 531.1 
EPA 531.1 
EPA 531.1 
EPA 531.1 
EPA 531.1 
EPA 531.1 
EPA 531.1 
EPA 531.1 
EPA 547 
EPA 548.1 
EPA 549.2 

EPA 7740 
EPA 60 1 OB 
EPA 6020 
EPA 6010B 
EPA 6020 
EPA 8260B 
EPA 8260B 
EPA 8260B 
EPA 8260B 
EPA 8260B 
EPA 8270C 
EPA 8270C 
EPA 8270C 
EPA 8270C 
EPA 8081A 
EPA 808 1 A 
EPA 8141A 
EPA 8081A 
EPA 8081A 
EPA 8141A 
EPA 8082 
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Laboratory Number: 053-999-368 
Certification Expiration Date: 3 1 -JUL-2005 

. PCBsinOil 
Toxaphene 
2-Methylphenol 
3-Me thylphenol 
2,3,4,6-Tetrachlorophenol 
Benzo(a)anthracene 
Benzo(a)anthracene 
Benzo( a)pyrene 
Benzo( alpyrene 
B enzo( b) fluoranthene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(k)fluoranthene 
Dibenz(a,h)anthracene 
Dibenz(a,h)anthracene 
Fluoranthene 
Fluoranthene 
Indeno( 1,2,3-cd)pyrene 

EPA 8082 
EPA 808 1A 
EPA 8270C 
EPA 8270C 
EPA 8270C 
EPA 8270C 
EPA 8270C SIM 
EPA 8270C 
EPA 8270C SIM 
EPA 8270C 
EPA 8270C SIM 
EPA 8270C 
EPA 8270C SIM 
EPA 8270C 
EPA 8270C SIM 
EPA 8270C 
EPA 8270C SIM 
EPA 8270C 

Indeno( lY2,3-cd)pyrene 
Pyrene 
Pyrene 
Benzidine 
1,2-DiphenyIhydrazine 
Benzoic acid 
N-Nitrosodi-n-butylamine 
Bis-(2-chloroisopropyl) ether 
Pentachlorobenzene 
Pronamide 
1,2,4,5-Tetrachlorobemene 

Dalapon 
Dinoseb 
Picloram 

2,4,5-TP (Silvex) 
MCPA 

2,4-D 

2,4,5 -T 

EPA 8270C SIM 
EPA 8270C 
EPA 8270C SIM 
EPA 8270C 
EPA 8270C 
EPA 8270C ’ 

EPA 8270C 
EPA 8270C 
EPA 8270C 
EPA 8270C 
UNKNOWN 
EPA 8151A 
EPA 8151A 
EPA 8151A 
EPA 8151A 
EPA 8151A 
EPA 8151A 
EPA 8 1 5 1 A 

Enclosed is your laboratory’s certificate. 

Certification is granted for the following analytes and methods under the Clean Water Program: Ammonia 
Nitrogen (EPA 350.3), Volatile Solids @PA 160.4), and Sulfide @PA 376.1). 

Certification is granted for Polyaromatic Hydrocarbons @PA 8270C SIM) under the Resource 
Conservation and Recovery Program. 

Certificiation is granted for the following Safe Drinking Water Program analytes and methods: Cyanide 
(EPA 335.4), Fluoride (EPA 300.0 and SM [19] 4500-F C), Nitrate @PA 300.0), Nitrate (EPA 300.0), 
Arsenic (EPA 200.9), Barium (EPA 200.8), Beryllium (EPA 200.8), Cadmium (EPA 200.8), Chromium 
(EPA 200.8), Copper (EPA 200.9), Lead (EPA 200.9), Nickel (EPA 200.8), Selenium (EPA 200.9), 
Thallium (EPA 200.9), Volatile Organic Compounds (EPA 524.2), EDB/DBCP/123TCP (EPA 504. l), 
Pesticides (EPA 508.1 and EPA 525.2), PCBs (EPA 508.1), Chlorinated Acids (EPA 515.4), Carbamates 
(EPA 53 1. l), Glyphosphate (EPA 547);Endothall (EPA 548. l), and Diquat (EPA 549.2). 

The following analytes are not included in the laboratory’s scope of accreditation from the State of 
Washington dated September 3,2003: Sulfate (EPA 375.3), TCLP (EPA 131 l), Selenium (EPA 6010B). 
Certification cannot be extended to these analytes under the reciprocity agreement between the states of 
Minnesota and Washington. If the laboratory wishes to pursue certification directly through the State of 
Minnesota, an on-site inspection would be required, along with compliance with all other requirements for 
certification. Please submit the on-site inspection fee of $2,500 if you wish to pursue certification for any 
or all of these analytes. 

The laboratory changed its citation for Chemical Oxygen Demand under the Clean Water Program from 
EPA 410.4 to EPA 410.2; however, no standard operating procedure corresponding to EPA 410.2 was 
provided. Certification for Chemical Oxygen Demand (EPA 41 0.2) is denied. 
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The laboratory amended its application for Mercury (EPA 163 1) under the Clean Water Program; 
however, standard operating procedure corresponding to EPA 163 1E was not provided. Certification for 
Mercury (EPA 163 1E) is denied. 

If your laboratory wishes to renew its certification, send an application, appropriate fees, changes in your 
QA/Procedure Manual and most recent performance evaluation sample results to Certification, Public 
Health Laboratory, Minnesota Department of Health (MDH), 30 days prior to the expiration date noted 
above. 

Your laboratory must analyze a performance evaluation sample from an approved provider for each 
certified analyte by July 3 1,2004. The laboratory must forward the results of these performance 
evaluation samples to the MDH within 30 days from the date your laboratory receives them. In addition, it 
is the laboratory’s duty to notify the MDH within 30 days of changes in laboratory location or ownership, 
major analytical equipment, test methodology or supervisory staff, as detailed in Minnesota Rules, Chapter 
4740, part 4740.2030, subpart 10. 

If you have questions, please call the Environmental Laboratory Certification Program at (612) 676-5200, 
or you may speak directly with one of the certification staff below: 

. SharonDahl (612) 676-5243 
Suzanne Skorich (612) 676-5676 
Susan Wyatt (6 12) 676-5674 

/----3 Sincerely, 

E n v i r o w t a l  Laboratory Section 
Public Health Laboratory Division 
Minnesota Department of Health 
P.O. Box 9441 
Minneapolis, Minnesota 55440-944 1 

he 
Enclosure 



DEPARTMENT OF THE NAVY 

300 Series/9056 

8310 

NAVAL FACILITIES ENGINEERING S E R V I C E  CENTER 
1 7 0 0  2 3 R D  AVE 

PORT HUENEME CA 830494370 

Anions: Bromide, sulfate, fluoride, chloride, nitrate, WatedSolid 
phosphorous 
Polyaromatic Hydrocarbons (PAHs) WatedSolid 

IN FIEPLY REFER TO: 

~ 

8151A Herbicides W ater/Solid 
8081A Organochlorine Pesticides W ater/Solid 
8330 Explosives - Nitroaromatics & Nitramines W ater/S olid 
3 14.0 Perchlor ate Water/S olid 
8015B (Modified) Gasoline Range Organics (GRO)/Diesel Range Water/Solid 

- Organics (DRO) 

NFESC 413 
April 22,2005 

Mr. Lee Wolf 
Quality Assurance Manager 
Columbia AnaIytical Services 
1317 South 13'h Avenue 
Kelso, WA 98626 

Dear Mi. Wolf, 

This correspondence addresses the status of Columbia Analytical Services of Kelso, WA (CAS- 
Kelso) in the Navy Installation Restoration (IR) Quality Assurance (QA) Program as 
administered by the Naval Facilities Engineering Service Center (NFESC). 

Your laboratory is accepted to perfom sample analysis for the methods listed in Table 1. The 
period of acceptance expires July 1,2005. This acceptance does not guarantee the delivery of 
any analytical samples. Acceptance is facility specific and can not be transferred to an affiliated 
or subcontract laboratov. 

The Navy's assessment included a review of the laboratory's QA manual, selected standard 
operating procedures (SOPS) and SOP master list, list of major analytical instrumentation, 
performance test (PT) results and onsite assessment documentation'. 

The Navy reserves the right to conduct additional laboratory assessments or to suspend or revoke 
acceptance status for any or all of the listed parameters if deemed necessary. 

Table 1 

State of Florida conducted an on-site assessment under the National Environmental Laboratory Accreditation Program 
(NELAP) on 14-17 July 2003. 
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Polychlorinated Bipbenyls (PCBs) 
Semivolatile Organics 

7196A 
8082 Water/Soiib 

Water/Solid 8270C 

Oil & Grease 
BTEX: Benzene, Toluene, Ethylbenzene, & Xylene 
O~ganoDhOSDhorUS Pesticides 

8260B 
9000 Series 

W ater/S olid 
WaterISolid 
WatedSolid 

601 OB 16020 
7000 Series 

Butyltins: Mono-n-Butyltin, Di-n-Butyltin, 
Tri-n-Butyltin, Tetra-n-Butyltin 

1664/907 1 

Water/Sediment/ 
Tissue 

802 1B 
8141A 
CAS SOP 
(#SOC-BUTYL) 

Hexavalent Chromium I W ater/S olid 

Volatile Organics I WatedSolid I 

I Total Organic Carbon (TOC)/Total Organic Halides WaterEolid 
(TOXYTotal PhenolicdCvanides I 

Acceptance for use for parameters not identified on the table will be determined by Navy project 
personnel. 

The laboratory should notify NFESC if there are parameters not presented on Table 1 that the 
laboratory expects to run on a routine basis in support of Navy installation restoration projects. 
In these circumstances the laboratory’s capability to run the tests will be reviewed and the table 
will be modified accordingly. 

Questions concerning the information provided should be directed to the NFESC IR QA Program 
coordinator, Ms. Patricia Moreno at (805) 982-1659, or via email at pati.moreno@navy.mil. 

Sincerely, 

0gel-t J. Kratzke 
Supervisor, Consultationhformation 
Management Branch 
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Accuracy Spike (% Precision 
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SM 9230B 
SM 9230B 
SM 10200H 

Method Water Enterococcus NA NA NA 
Method Water Fecal Streptococcus NA NA NA 
Method Water Chlorophyll A NA NA 20 M 



Prep 
Method I Method I Matrix I Anaiyte 1 (% Rec.) I Rec.) I ( RPD) I Sourcelnotes 

524.2 I Method I . Water I Dichlorodifluoromethane (CFC 12) I -70-130 I NA 1 ]Method required 

LCS Matrix 
Accuracy Spike (% Precision 

524.2 I Method 1 Water I Chloromethane I 70-130 I NA I IMethod required 
524.2 I Method I Water I Vinyl Chloride I 70-130 I NA I \Method required 

524.2 
524.2 
524.2 
524.2 
524.2 
524.2 
524.2 
524.2 
524.2 

524.2 I Method I Water I 1,1,2-Trichloroethane I 70-130 I NA \Method required 

524.2 I Method I Water I Tetrachloroethene (PCE) I 70-130 I NA I NA (Method required 
Method Water 1,3-Dichloropropane 70-130 NA NA Method required 

Method Water 1,2,3-Trichlorobenzene 70-130 NA NA Method required 
Method Water Dibromochloroinethane 70-130 NA NA Method required 

Method Water 1,2-Dibromoethane (EDB) 70-130 NA NA Method required 
Method Water Chlorobenzene 70-130 NA NA Method required 
Method Water Ethylbenzene 70- 130 NA NA Method required 
Method Water 1,1 , I  ,2-Tetrachloroethane 70-130 NA NA Method required 
Method Water Styrene 70-130 NA NA Method required 

Method Water Total Xylenes 70-130 NA NA Method required 
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DRINKING WATER ORGANICS ANALYSES 

LCS Matrix 
Prep Accuracy Spike (% Precision 

Analyte (% Rec.) Rec.) (RPD) Soureelnotes Method Method Matrix 
Method Water Heptachlor 70- 130 70- 130 NA Method required 525.2 
Method Water Heptachlor Epoxide 70- I30 70- 130 NA Method required 525.2 

Hexachlorobenzene 70-130 70-130 NA Method required 525.2 Method Water 
Method Water Hexachlorocyclopentadiene 70-130 70-130 NA Method required 525.2 

525.2 Method Water Indeno( 1,2,3-cd)pyrene 70-130 70-130 NA Methodrequired 
525.2 Method Water Isophorone 70-130 70-130 NA Method required 

Method Water Lindane (gamma-BHC) 70-130 70-130 NA Method required 525.2 

Malathion 70-130 70-130 NA Method required 525.2 Method Water 

Merphos 70-130 70-130 NA Method required 525.2 Method Water 
70-130 70-130 NA Method required 525.2 Method Water Methoxychlor 

Method Water Metolachlor 70-130 70-130 NA Method required 525.2 

Metribuzin 70-130 70-130 NA Method required 525.2 Method Water 
Mevinp hos 70-130 70-130 NA Method required 525.2 Method Water 

Method Water Molinate 70-130 70-130 NA Method required 525.2 

70-130 70-130 NA Method required 525.2 Method Water Napropamide 
Nitrobenzene 70-130 70-130 NA Method required 525.2 Method Water 

525.2 Method Water Parathion 70-130 70-130 NA Method required 
Pebulate 70-130 70-130 NA Method required 525.2 Method Water 

Pentachlorophenol 70-130 70-130 NA Method required 525.2 Method Water 
70-130 70-130 NA Method required 525.2 Method Water Phenanthrene 

Method Water Prometon 70-130 70-130 NA Method required 525.2 

Propachlor 70-130 70-130 NA Method required 525.2 Method Water 
Prop az i n e 70- 130 70- 130 NA Method required 525.2 Method Water 

NA Method required 
Method Water Pyrene 70-130 70-130 NA Method required 525.2 

Simazine 70-130 70-130 NA Method required 525.2 Method Water 
525.2 Method Water Simetryn 70-130 70-130 NA Method required 

Method Water Tebuthiurun 70-130 70-130 NA Method required 525.2 

Terbutryn 70-130 70-130 NA Method required 525.2 Method Water 
Terbacil 70-130 70-130 NA Method required 525.2 Method Water 

Method Water Terbufos 70-130 70-1 30 NA Method required 525.2 

Terrazole 70-130 70-130 NA Method required 525.2 Method Water 
525.2 Method Water Tetrachlorvinphos 70-130 70-130 NA Methodrequired 
525.2 Method Water Thiobencarb 70- 130 70- 130 NA Method required 
525.2 Method Water gamma-Chlordane 70-130 70-130 NA Method required 

Method Water trans-Nonachlor 70-130 70-130 NA Method required 

~- - 

~ 525.2 Method Water Norflurazon 70-130 70-130 NA Method required 

525.2 Method Water Prometryn 70-130 

525.2 Method Water Propyzamide (Pronamide) 70-130 70-130 

525.2 

Page 69 of 61 



... ,. ... ' _ _  . . _ _  __.il_ . .. . ., . .. ... .. ~ ...~ . . .-....~-~.-._. 1~ ~ . . . ~  . ..... - .. ..... 

Page 61 of 61 



. .  

.. . . 



I SOP NO.: ADM-ECP 
Revision: 0 

Date: July 22, 1999 
Page 1 of 5 

STANDARDOPERATINGPROCEDURE 

for 

Contingency Plan for Laboratory Equipment Failure 

SOP Number: ADM-EQP 

Revision: 0 

July 22, 1999 

Approved by: -7-2L -77 

7 - 3  2-9 

Date 
P 

Labralory Director Date 

COLUMBIA ANALYTICAL SERVICES, INC. 
13 17 South 13th Avenue 

Kelso, Washington 98626 

0 Columbia Analytical Services, Inc. 1999 

and the SOP still reflects current practice. 
htiak: 6- CC, Date: fo -2- 
Initials: L M /  Date: I/- 2/-6/ 

Date: /@-a$ Initials: Cl/3 
I 

- **I r d 



SOP NO. ADM-ECP 
Revision: 0 

Date: July 22, 1999 
Page 2 of 5 

Standard Operating Procedure 

for 

Contingency Plan for Laboratory Equipment Failure 

1. PURPOSE 

CAS makes a substantial financial and time commitment to the maintenance and upgrading of its 
analytical instrumentation and support equipment. However, even with a strong maintenance 
program, equipment may break down from time to time. This may hinder CAS's ability to perform 
analyses in a timely manner. Furthermore, events that are out of our control, such as fire, flood, or 
earthquake, may disable the laboratory. This procedure outlines a contingency plan for dealing 
with disabling events that are out of our control. 

2. APPLICABILITY 

The procedure described in this SOP applies to the CAS-Kelso facility. The procedure applies to 
both analytical equipment and support equipment (ie. sample storage, DI water system, etc.). 

3. DEF'INITIONS 

Analytical Instrument failure: An instrument is not fbnctional regardless of reason. 

Laboratory facilities failure: Failure in operation of supporting equipment (e.g., W A C ,  hoods, 
refiigeratordfreezers, computers,) regardIess of reason. 

Catastrophic events: Events that happen totally out of the control of the laboratory, such as loss of 
electricity, loss of water, loss of telecommunications, etc.; because of fire, flood, earthquake, wars, 
civil disturbances, explosion, storms, etc.. 

Circumstance beyond the control of the laboratory: Such circumstances shall include, but not be 
limited to, acts or orders of any government authority, strike or other labor disputes, difficulties or 
delays in transportation, mail, or delivery services, inability to obtain sufficient services or supplies 
from suppliers, or any other cause beyond the laboratory's reasonable control. 



I 

SOP NO. ADM-ECP 
Revision: 0 

Date: July 22, 1999 
Page 3 of 5 

4. RESPONSIBILITIES 

4.1. 

4.2. 

4.3. 

4.4. 

It is the responsibLy of the analyst to perform all routine maintenance as described ih the 
CAS-Kelso QA Manual and as prescribed in specific analytical SOPs. 

It is the responsibility of the supervisor or section manager in conjunction with the analyst 
to ensure that any instrument malhnction is addressed as quickly as possible. 

It is the responsibility of the Sample Management Office to properly pack and ship samples 
to another lab in the network, or to a subcontractor, if deemed necessary. 

It is the responsibility of the Project Chemist to coordinate client notification and' relay 
client's instructions to the appropriate laboratory personnel. 

5. PROCEDURE 

5.1. Instrument Failure 

5.1.1. In the event of instrument failure, the analyst will immediately notify the supervisor. 
The supervisor will then attempt to determine the cause of the failure. If possible, 
the supervisor will repair (or facilitate the repair of) the instrument, and may order 
necessary parts, via expedited delivery. Ethe supervisor is unabIe to remedy the 
problem in house, then appropriate outside contractors will be contacted. 

5.1.2. Any repairs made will be logged in the appropriate instrument maintenance log. 
After returning the instrument to service, the analyst must return the instrument to 
proper operating conditions (establish acceptable parameters, meet method 
specifications, establish calibration curve, etc.) prior to sample analyses. 

5.1.3. CAS-Kelso has backup instrumentation for most major pieces of analytical 
instrumentation. If an instrument cannot be brought back on line in time to meet 
project deadlines or holding times, samples will be analyzed on an equivalent 
instrument, until such time as the primary instrument becomes available. 

5.1.4. In the unlikely event that the laboratory does not have the capability to perform the 
contracted analysis, then CAS-Kelso will submit the sample(s) to another lab within 
the CAS network. Client approval and certification needs are must be considered. 
The project chemist will notifjl the client before submitting the sample to another 
lab. 

5.1.5. If no other lab within the network is available or capable, then the sample will be 
subcontracted out to another qualified lab, following the CAS SOPs for 
subcontracting and sample transfer between laboratories. The project chemist will 
notify the client before the sample is sent. 
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5.2. Catastrophic Failure 

5.2.1. CAS shall assume no responsibility or liability to the client for any failure or delay in 
performance by CAS, which results in whole or in part from any catastrophic event 
or circumstance beyond the reasonable control of the lab (see Section 3 above). In 
the event of complete catastrophic failure of CAS-Kelso, such as an earthquake or 
fire, CAS, Inc. will make every attempt, to the best of its ability, to honor all of its 
commitments, on a case by case basis. Electronic data from completed analysis, as 
well as historical data, is stored both on site, and at a remote location. In the case of 
a localized event, this data in still available from electronic backups. 

5.3. Facilities and support equipment 

5.3.1. In addition to laboratory staff, CAS-Kelso has maintenance staffwhich are capable 
of performing maintenance and making some facilities repairs. In the event of 
failure beyond the repair capability of lab 'staff, the laboratory director should be 
notified. The laboratory director will coordinate maintenance staff efforts. 

5.3.2. The laboratory will maintain a list of local contractors available to quickly respond 
to facilities or support equipment failure and make necessary repairs. In the event 
that a repair cannot be made in house, a contracted service will be used. Vendors 
under contract are expected to guarantee response times. The primary contractors 
for these services are listed below. Other contractors may be needed depending on 
circumstances. 

0 

0 W A C :  Climate Control 
0 

0 

0 Electrical: C&L Electric 

Refrigeration: Twin City Service Company 

Fume Hoods: Climate Control (repair), Standard Builders (maintenance) 
DI water system: US Filter 

i 
5.4. Computer systems 

The corporate CAS IT department maintains staff and equipment to address most computer 
failures. The IT group has standard protocols in place for effectively addressing 
maintenance and repair issues. In the event that a repair cannot be made in house, a 
contracted service will be used. 

5.5. Telecommunications equipment 

In the event of a local telecommunications failure, the laboratory director will coordinate 
the efforts of the switchboard staffto ensure that communications are brought back on l i e  
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as soon as possible. The switchboard should maintain wireless phone capability to facilitate 
communication with local telephone service. 

6. RECORDS 

A maintenance logbook is kept for every piece of analytical equipment. At1 routine, as well as non- 
routine maintenance or repair must be recorded in this log. 

7. REFERENCES 

Quality Assurance Manual for Columbia Analytical Services, Inc. Kelso. 
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Standard Operating Procedure for Manual Integration of Chromatographic Peaks 

1.0 SCOPE AND APPLICATION 

This standard operating procedure (SOP) describes standard practices for performing and 
documenting manual integration of chromatographic peaks. This SOP applies to all 
chromatographic analyses. Specifically, this SOP applies to situations where manual integration of a 
chromatographic peak, in the judgment of the analyst, is needed to correct errors in the peak 
integration performed on single-response and multi-response chromatographic peaks by automated 
chromatography data processing programs. For a given analysis, a chromatography data processing 
program may not be capable of automatically integrating all target analyte peaks; however, the goal 
of method development should be to establish parameters that will maximize the use of automatic 
integration and minimize the use of manual integration. 

2.0 SUMMARY OF METHOD 

When performing the technical review of chromatographic raw data, the analyst uses this procedure 
in conjunction with the SOP for the analysis to determine situations when manual peak integration 
may be used. This procedure differentiates between sample and standard analyses and provides 
specific instructions when and how manual integration can be performed. Manual integration should 
only be performed on sample data when substantial matrix interferences result in quantification 
errors when automated procedures are used. In the event that manual integration is necessary on any 
analytical standard, strict documentation requirements are to be followed. 

A11 instances of manual integration are to be documented using standard CAS documentation 
procedures (analyst’s initials, date, and explanation). Any instance of manual integration of 
calibration standards, quality control samples, or sample data will be documented by the analyst 
who performed the manual integration. Manual integrations must also undergo a documented 
secondary review. 

3.0 INTERFERENCES 

Interferences should not exist in standards to such extent as to require manual integration except for 
co-eluting or closely-eluting analytes. Should this level of interference exist, the analytical system 
should be inspected and corrective action taken to improve the chromatography, eliminate the 
interference(s), or decrease the interference(s) to an insignificant level. Chromatographic conditions 
and data processing parameters need to be developed to the greatest extent possible so that manual 
integration will not be necessary on standards data (calibration standards, CCVs, etc.). However, 
chromatogram complexities and chromatography data processing program limitations may make 
manual integration unavoidable. 
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Sample matrix interferences vary greatly depending on sample types, sites, or even sample to 
sample within the same site. Sample analysis strategies should be developed to decrease the level of 
sample matrix interferences not only because of analytical reasons but also to reduce the likelihood 
of having to resort to manual integration. When sample matrix interferences are present to the extent 
that manual integration(s) are required, the analyst may use the chromatography data processing 
programs to perform an integration that results in an accurate analyte quantification. 

4.0 DEFINITIONS 

4.1 ’ Chromatography Data Processing Program (CDPP) 

A software program for processing the data from chromatography instrument detectors. 
CDPPs include the following: 

Autoion by Dionex; 
Peaknet by Dionex; 
Enviroquant by Hewlett-Packard; 
Maxima by Waters; 
Millennium by Waters; 
Omnilon by Lachat; 

0 

STARby Varian; 

Chromatographic Peak (or simply, Peak) 

Perkin-Elmer Nelson by Nelson Analytical; 

Target by ThermoQuest Thru-Put Systems; and 
Opus Quant by Micro Mass. 

4.2 

The response or signal from a detector on a chromatograph plotted versus time to create a 
chromatogram. A peak is a curve that results as the detector signal increases, reaches an 
apex: and then decreases as a substance elutes from the chromatograph. To be a peak, the 
signal strength at the a w x  must be at least three times the background noise; i.e., a signal-to- 
noise ratio of three or more. 

4.3 Manual Integration 

This term applies to a data file in which set-points have been changed and reintegration 
has occurred under the changed set-points; baselines have been adjusted; peak integration 
start and stop ‘?ticks” have been changed; or the digital values for signal intensity, peak 
area, or peak height, are changed after the time of data collection and data file generation. 

4.4 Reintegration 
t 

See Manual Integration. 
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4.5 Single-response Analyte 

An analyte that produces a single chromatographic peak when analyzed chromatographically. 

4.6 Multi-response Analyte 

An analyte that produces many chromatographic peaks when analyzed chromatographically. 
For example, petroleum hydrocarbon analytes like gasoline and diesel. 

4.7 Retention Time 

The time in a chromatogram corresponding to the apex of a peak. 

5.0 DISCUSSION 

5.1 Manual integration of chromatographic peaks is a matter of professional judgment. Analysts 
are allowed to manually integrate chromatographic peaks within the guidelines described in 
this SOP. Likewise, analysts are not mandated to use only automatically integrated peak 
data. Further, if manual integration is performed, it must follow a pattern of consistency so 
that (a) automatic and manual integrations are consistent, (b) continuing calibration 
verification standards are integrated the same as initial calibration standards, and (c) target 
analytes, surrogates, and matrix spiked analytes in samples are similarly integrated. 

Manual integration of chromatographic peaks must be only used to correct incomplete or 
incorrect integration by the chromatography data processing program (CDPP). Incorrect 
peak integration may result fiom retention time shifts that can cause peak misidentification 
and which can also result in quantification errors. If manual integration is used as the 
mechanism for making qualitative adjustments when a peak is misidentified (e.g., if the 
CDPP picked the wrong peak), the documentation requirements in this SOP still apply. 

It is not permissible to alter, by deletion, the chromatogram. It is not permissible to delete 
peaks or otherwise alter the chromatogram itself by deletion. This is not to be confused with 
“editing” a peak so that the CDPP ignores it. For example, “Q-deletingyy an analyte in the 
Enviroquant CDPP is permissible. 

Unacceptable data file manipulation is defined as manipulation of the chromatographic data 
for the purpose of obtaining a compliant result, when that result could clearly and only be 
obtained by an inappropriate manipulation of the data. Additionally, manual integration 
must not be used only as a means to satisfl the quality control acceptance criteria for an 
analysis. Examples of unacceptable manual integration include but are not limited to: 

Altering the start and stop times of an integration interval such that the samples and 
calibration standards are integrated in a significantly different manner unless 
interferences are present that must be taken into consideration; 

5.2 

5.3 

5.4 
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0 Altering an integration interval so that a chromatographic peak displaying a distinct 
symmetrical Gaussian distribution (bell shaped curve), has an area inappropriately 
removed or added so that the integration of the symmetrical peak does not follow the 
symmetry of the curve; and 

Adjusting the peak’s baseline above or below the chromatogram’s baseline. 

5.5 It is important that chromatographic peaks be integrated consistently; i.e., the peak for a 
particular analyte needs to be integrated consistently (whether automatically or manually) in 
calibration standards, continuing calibration verification standards, and, as much as is 
possible, in samples. 

6.0 RESPONSIBLLITIES 

It is the responsibility of the primary analyst and the analyst (or supervisor) performing secondary 
data review to ensure that all data associated with the generation of sample results are accurate and 
correct. This includes instances where manual integration is used. These “line-level” or bench level 
analytical staff are accountable for the correctness of data, 

The responsibility of the department manager is to ensure that this SOP is being followed whenever 
manual integrations are employed. This includes analyst awareness and training. It is also the 
department manager’s responsibility to ensure analysts are trained in correct integration practices. 
Those involved at the bench level must clearly represent the basis of the integration, including the 
impact on any associated data. 

The responsibility of the Quality Assurance Program Manager (QA PM) is to conduct periodic 
audits to ensure that the documentation steps associated with this procedure are being followed. I t  is 
also the responsibility of the QA PM to distribute this SOP to the appropriate staff members and to 
assist in analyst training if necessary. 

The CAS Statement of Professional Conduct and Laboratory Practice in Section 5.0 of the Qualiv 
Assurance Manual is reiterated here. 

One of the most important aspects of the success of CAS as a compary is the emphasis 
placed on the integriv of the h t a  that are provided and the services that are performed To 
promote product qua&, CAS requires certain standards of conduct and ethical 
pe$ormance among our employees. The following examples of documented CAS policy are 
representative of these standards, and are not intended to be limiting or all-inclusive: 

Under no circumstances is the wilyul act of ffaudulent manipulation of analytical data 
condoned Such acts are to be reported immediately to senior management for appropriate 
corrective action. 
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Unless specifically required in writing by a client, alteration, deviation or omission of 
written contractual requirements is not permitted. Such changes must be' in writing and 
approved by senior management. 

Falsification of data in any form will not be tolerated. While much analytical data is subject 
to professional judgment and interpretation, outright falsijkation, whenever observed or 
discovered, will be documented, and appropriate remedies and punitive measures will be 
taken toward those individuals responsible. 

7.0 PROCEDURE 

7.1 Calibration Standards and Quality Control (QC) Samples Analyses 

7.1 .I A11 calibration standards and QC samples data (namely, calibration standards, initial 
calibration verification standards (ICVs), continuing calibration verification 
standards (CCVs), continuing calibration blanks (CCBs), method blanks (MBs), and 
laboratory control samples (LCSs)) are to be reviewed as prescribed in the SOP for 
the analysis. If upon review of the chromatographic data (and spectral data for 
GCMS) the analyst determines that an analyte has been misidentified by the CDPP, 
peak detection parameters (such as, peak thresholds, peak width, minimum peak 
area, peak bunching factor, and others) that will correctly identifj the analyte should 
be determined and the data reprocessed. If suitable parameters cannot be determined, 
changes should be made to the chromatographic conditions (such as mobile phase 
flow rate, temperature, etc.) that will result in correct identification in order to 
improve subsequent chromatography. In all cases, parameters must be established 
which best provide correct qualitative identification of all components. All standards 
and samples should be processed with the same parameters. 

Note. It is acceptable to update retention times from the CCV analysis for the CDPP 
to use for subsequent samples without having to reprocess calibration standards. 

If upon review of calibration standards and QC samples data the analyst determines 
that an analyte is correctly identified but its peak is incorrectly integrated, peak 
detection and integration parameters should be determined for the CDPP and the 
data reprocessed. All standards and samples should be processed with the same 
parameters. 

7. I .3 In cases where chromatographic conditions, peak detection pameters,  or 
integration parameters cannot be determined by which a component can be correctly 
integrated, the integration failure and it's impact on data quality must be documented 
on the raw data and in associated review steps. Only in limited cases may manual 
integration be used. 

7.1.2 
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7.1.4 If manual integration is used for quantification of a standard, the following 
documentation steps are required. 

7.1.4.1 A peak that is manually integrated must be flagged to signify it was 
manually integrated. For example, Enviroquant CDPP flags manually 
integrated peaks with an “m” placed next to the result and Autoion CDPP 
flags manually integrated chromatograms by printing “reprocessed” on the 
data. If the CDPP does not automatically flag the manually integrated 
peak(s), the analyst must manually note the manual integration(s) on the 
hard copy report(s). It is not permitted to delete the flag from a data file if 
an analyte has been manually integrated. 

7.1.4.2 A chromatogram (or ion chromatogram for GC/MS) is to be printed that 
shows the automated (CDPP determined) integration. The chromatogram is 
to be expanded, enlarged, or “blown up,” as needed so that the erroneous 
integration can be readily seen. This is the “before” chromatogram. 

7.1.4.3 After manual integration a chromatogram (or ion chromatogram for 
GC/MS) is to be printed that shows the manual (analyst determined) 
integration. The chromatogram is to be expanded, enlarged, or “blown up,” 
as needed so that the manual integration can be readily seen. The analyst 
who did the manual integration will write a brief explanation for the manual 
integration on this page. The analyst who did the manual integration and the 
reviewing analyst (or supervisor) both initial and date the page showing the 
manual integration. This is the “after” chromatogram. 

7.1.4.4 Both the initial (or before) and the final (or after) chromatograms are filed 
with the other raw data associated with the data file or standard analysis. If a 
data package that includes raw data is reported to the client, both these 
pages shall be included in the package. 

As much as possible, the peak for any given analyte needs to be integrated 
consistently in all calibration standards and QC samples analyses. 

7.1.5 

7.2 Sample Analyses 

7.2.1 All sample data (including duplicate and matrix spiked samples) are to be reviewed 
as prescribed in the SOP for the analysis. If upon review of the chromatographic 
data (and spectral data for GCMS) the analyst determines that a target analyte may 
be present, yet the CDPP has not correctly identified the peak using the integration 
parameters used for the associated standards, the following steps should be taken to 
determine if manual integration is an acceptable option. 
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The analyst should determine the level of chromatographic or spectral interference at 
the retention time of the analyte. If interferences are minimal (or none), the 
analytical system and integration parameters should be reviewed to determine a 
possible cause of poor peak identification. Establishing new integration parameters 
may be required. However, the analyst should keep in mind that parameters must not 
differ from those used for the associated standards. New integration parameters 
mean reprocessing standards also. 

Only in cases where interferences are present to an extent that correct peak 
identification by the CDPP is adversely affected, the analyst may use the CDPP to 
manually integrate the peak. In this case, the chromatogram should be expanded, 
enlarged, or “blown up,” as needed so that the manual integration can be readily 
seen. The analyst who does the manual integration must provide an explanation for 
the manual integration on the raw data and document it as described in Section 7.2.5. 

The analyst may determine that the CDPP has correctly identified the peak as the 
target analyte, but the integration does not accurately represent the full response for 
the component (incomplete integration). Also, the analyst may determine that the 
CDPP has correctly identified the peak but the integration is biased high, although 
this should only occur in very rare instances. In both cases, the chromatogram 
should be expanded, enlarged, or “blown up,” as needed so that the manual 
integration can be readily seen. The analyst who does the manual integration must 
provide an explanation for the manual integration on the raw data and document it as 
described in Section 7.2.5. 

If manual integration is used for quantification of a sample, the following 
documentation steps are required. 

7.2.5.1 A peak that is manually integrated must be flagged to signify it was 
manually integrated. For example, Enviroquant CDPP flags manually 
integrated peaks with an “m” placed next to the result and Autoion CDPP 
flags manually integrated chromatograms by printing “reprocessed” on the 
data. If the CDPP does not automatically flag the manually integrated 
peak@), the analyst must manually note the manual integration(s) on the 
hard copy report(s). It is not permitted to delete the flag from a data file if 
an analyte has been manually integrated. 

7.2.5.2 A chromatogram (or ion chromatogram for GUMS) is to be printed that 
shows the automated (CDPP determined) integration. The chromatogram is 
to be expanded, enlarged, or “blown up,” as needed so that the erroneous 
integration can be readily seen. This is the “before” chromatogram. 
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7.2.5.3 After manual integration a chromatogram (or ion chromatogram for 
GCMS) is to be printed that shows the manual (analyst determined) 
integration. The chromatogram is to be expanded, enlarged, or “blown up,” 
as needed so that the manual integration can be readily seen. The analyst 
who did the manual integration will write a brief explanation for the manual 
integration on this page. The analyst who did the manual integration and 
reviewing analyst (or supervisor) both initial and date the page showing the 
manual integration. This is the “after” chromatogram. 

7.2.5.4 Both the initial (or before) and the final (or after) chromatograms are filed 
with the other raw data associated with the data file or analysis. If a data 
package that includes raw data is reported to the client, both these pages 
shall be included in the package. 

7.2.6 As much as possible, the peak for any given analyte should to be integrated 
consistently with the calibration standards and QC samples analyses. 

7.3 Manual Integration of Single-response Analytes 

7.3.1 For any manual integration of a peak for a single-response analyte, the integration 
should not extend more than 1 minute from the absolute retention time at the peak 
apex unless the peak is asymmetrical. See Section 7.3.2.2. 

Analyst judgment and chromatographic experience should be used when any manual 
integration is performed. The following guidelines should be used when performing 
manual integration. 

7.3.2.1 In cases where there are no interfering peaks (like shoulder peaks, etc.), the 
manual integration should be baseline to baseline and with the baseline 
horizontal. Baseline is defined as the level of signal occurring just prior to 
elution of the peak. See Figure 1. 

7.3.2 

Figure 1 
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7.3.2.2 In cases where the chromatographic peak is asymmetrical due to tailing, the 
manual integration should be baseline to baseline and with the baseline 
horizontal. See Figure 2. (Note: An asymmetrical peak may be indicative 
of the need to change chromatographic conditions.) 

Figure 2 

7.3.2.3 In cases where there is a distinct peak but with a baseline rise, the manual 
integration should extend from the lower of the baselines ('just prior to, or 
just after the peak) to a vertical line dropped from the baseline representing 
the other side of the peak. Do not include excess peak tail. Again, the 
integrated baseline should be horizontal; baseline rise should be minimal. 
Excessive baseline rise is indicative of carry over of a very late eluting 
compound, excessive column bleed, etc. and is indicative of the need to 
perform maintenance. See Figure 3. 

Figure 3 



I UNCONTROLLED 1 
COPY 

SOP Code: ADM-JNT 
Revision: 2 
Date: May 23,2003 
Page: I I of 16 

7.3.2.4 In cases where there are no distinct interfering peaks, but there is an 
elevated, sloping baseline, integration is performed baseline to baseline. In 
this case, the baseline is defined as the level of signal occurring just prior to 
elution of the peak and extending to the signal level at the peak end, using 
the same slope. See Figure 4. 

Figure 4 

7.3.2.5 In cases where there is an interfering peak on one side of the peak of 
interest, the manual integration should extend from baseline (as viewed on 
the side opposite of the interfering peak) to a vertical line dropped from the 
valley between the two peaks. The integrated baseline should be horizontal. 
See Figures 5 and 6 in which the target peak is the big one. 

not 
Figure 5 Figure 6 
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7.3.2.6 In cases where there is an interfering peak on the tail of the peak of interest 

(which is also tailing), the interfering peak should be skimmed off if the 
interfering peak is small relative to the peak of interest. See Figure 7. 
However, if the interfering peak is about the same height (or larger) as the 
peak of interest, it would be better to drop a vertical from the valley 
between the two peaks. See Figure 8. Depending upon the relative sizes of 
the two peaks, the analyst must exercise their judgment which tcchnique is 
appropriate to use. 

Figure 7 Figure 8 

7.3.2.7 If the peak of interest is significantly smaller than the interfering peak, the 
integration may be “skimmedyy using the up-slope of the hterfering peak as 
a pseudo baseline. See Figure 9 in which the target peak is the small one. 

Figure 9 
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In cases where interfering shoulder peaks are on both sides of the peak of 
interest (the middle peak in the following diagrams), vertical lines are 
dropped from the valleys to a baseline representative of the 
chromatographic baseline occurring just prior to the elution of the peaks. 
The integration is then ‘’vertical to vertical” using this baseline. See Figures 
10 and I 1 in which the target analyte is the middle peak. 

Figure 10 
not 

Figure 1 I 

7.3.2.9 In the cases where the interfering peaks are much larger than the peak of 
interest, “valley to vertical” may be an option. This would use a flat 
baseline from the lower of the two valleys to a vertical dropped from the 
higher of the two valleys. See Figures I2 and 14. Skimming may also be an 
option if the target peak is very small compared to interferences. See Figure 
13. (In the figures the target analyte is the middle peak.) 

Figure 12 Figure 13 Figure 14 
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7.4 Manual Integration of Multi-response Analytes 

7.4.1 Analytes Quantified Using Individual Characteristic Peaks 

For some multi-response analytes (like toxaphene and PCB Aroclors), individual 
characteristic peaks are integrated following the procedures described in this SOP 
for single-response analytes. 

Analytes Quantified Using an Integration Range 7.4.2 

7.4.2.1 

7.4.2.2 

7.4.2.3 

7.4.2.4 

For multi-response analytes like gasoline, diesel, and other petroleum 
hydrocarbon analytes, integration is performed over a range of retention 
times so that all the peaks falling within that time range are included in the 
integration. 

The range of integration is determined by analyzing marker compounds 
which define the beginning time and ending time of the integration range. 
Unless specific methods state otherwise, the integration range normally 
includes the markers. That is, if the integration range begins at C 10, the start 
time of the integration is at the beginning of the C10 peak (not at the 
retention time of the C10 peak). And if the integration range ends at C40, 
the stop time of the integration is at the end of the C40 peak (not at the 
retention time of the C40 peak). 

The baseline is horizontal and is drawn at an “elevation” that is at the lowest 
point in the chromatogram after the solvent peak. 

Vertical lines are dropped at the start time of the beginning marker peak to 
the baseline and from the stop time of the ending marker peak to the 
baseline. The analyte integration includes all the peaks between the start and 
stop times. 

8.0 QA/QC REQUIREMENTS 

This procedure is also applicable to Quality Control analyses as follows: 

8.1 Analysis of initial calibration verification standards (ICVs) falls under the procedures 
described above for calibration data. See Section 7.1. 

Analysis of method blanks I M B s )  falls under the procedures described above for QC sample 
data. However, the level of interference in method blanks should not require manual 
integration. I f  frequent manual integrations are needed for method blanks, the hardware 
and/or sample preparation procedures should be evaluated to determine possible analytical 
improvements. See Section 7.1. 

8.2 
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8.3 Analysis of laboratory control samples (LCSs) falls under the procedures described above 
for QC sample data. However, the level of interference in LCS samples should not require 
manual integration. If frequent manual integrations are needed for LCS samples, the system 
should be evaluated to determine possible analytical improvements. See Section 7.1. 

Analysis of matrix spiked samples (MSs and DMSs) falls under the procedures described 
above for sample analyses. See Section 7.2. 

The QA PM is required to review manual integration practices and documentation annually. 

Annual refresher training is required on the guidelines in this SOP. 

8.4 

8.5 

8.6 

9.0 RECORDS 

9.1 As described in this SOP, any instance of manual integration must be documented as 
described for standard or sample analyses. Appropriate hard copy printouts of the 
integration with the correct and appropriate initials, date, and a brief explanation of the 
reason for the integration must accompany the raw data for the analysis. 

To facilitate documenting the explanation for a manual integration, a stamp may be created 
that has typical reasons for manual integrations. An example of such a stamp is shown 
below. The stamp is stamped on the “after” chromatogram (per Section 7.1.4.3 and 7.2.5.3), 

9.2 

MANUAL INTEGRATION EXPLANATION 
1. WRONG PEAK SELECTED 
2. POOR INTEGRATION 
3. PEAK NOT FOUND; PEAK NOT INTEGRATED 
4. RETENTION TIME SHIFT 
5. BASELINE INCORRECT OR INACCURATE 
6. OTHER 
ANALYST: RMEWER: 
DATE: DATE: 

the appropriate explanation is circled by the analyst who then initials and dates it. The 
reviewer indicates their agreement by initialing and dating the explanation. 

Alternatively, a code may be created for each typical explanation (e.g., BL = baseline 
incorrect or inaccurate; NI = peak not integrated; etc.) The explanation code is written on the 
“after” chromatogram by the analyst who then initials and dates the code. The reviewer 
indicates their agreement by initialing and dating the explanation. 

Any instance of integration error that may adversely impact instrument calibration must be 
documented appropriately. This documentation may be in the form of narrative comments 
(at a minimum) or by using the SOP for Nonconformity and Corrective Action 
Documentation to complete a Nonconformity and Corrective Action Report. The 
appropriate comments must be included in a report narrative. 

9.3 
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10.0 REFERENCES 

10.1 National Environmental Laboratory Accreditation Conference (NELAC), Quality Systems 
2001 Standards, Sections 5.10.4 and 5.12.3.3. 

I 0.2 Department of Defense Quality Systems Manual for Environmental Laboratories, Final 
Version 2, June 2002, Sections 6.2; 9.4.2.1; 9.4.2.2; 10.4; 12.3.3 and Appendix DOD-A, 
Appendix DOD-B, and Table B-1 . 

10.3 Naval Facilities Engineering Service Center, Navy Installation Restoration Laboratory 
Quality Assurance Guide, February 1996, Section 3.5.7. 

11.0 CHANGES FROM PREVIOUS REVISION 

Cover Page CQO approval replaced Technical Director approval 
Section 2.0 In first paragraph, “. ..analytical method.. .” replaced with “. ..SOP for the 

analysis.. .” 
Section 4.0 Reformatted 
Section 4.1 Peaknet by Dionex and Millennium by Waters added 
Section 4.2 Last sentence underlined for emphasis 
Section 5.5 New section 
Section 7.1.1 - End of first sentence, “...analytical method.” replaced with “...SOP for the 

analysis.” 
- In second sentence, “peak detection parameters (thresholds, expected retention 

times, etc.). . .” replaced with “...peak detection parameters (such as peak 
thresholds, peak width, minimum peak area, peak bunching factor, and 
others). . .” 

- Note at end of section is new 

In first sentence, “...in the analytical method and in CAS SOPS.” replaced with 
“...in the SOP for the analysis.” 

Section 7.1.5 New section 
Section 7.2.1 

Section 7.2.6 New section 
Section 7.3.2 Subsections numbering corrected 
Section 7.3.2.6 New section with two new figures, resulting in renumbering subsequent 

Section 7.4 Reformatted 
Section 7.4.2.1 Formerly Section 7.4.2; reworded; subsequent subsections renumbered 
Section 9.0 Paragraphs numbered 
Section 9.2 New section 
Section 10.0 

subsections and figures 

References numbered; NELAC and DOD references added 
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ORGANIC EXTRACTIONS GLASSWARE CLEANING 

1. SCOPE AND APPLICATION 

The purpose of cleaning glassware is to eliminate the possibility of lab contamination in samples 
and QC samples. The procedure is applicable to all laboratory glassware routinely used in sample 
preparation. 

2. METHOD SUMMARY 

This procedue is split into two parts: First, all glassware used in organic analysis is washed and 
rinsed, then if low level analysis is required a fbrther step is required. Glassware is washed with 
soap and water, and solvent rinsed. For low level work, a soak or kilning process is required 
followed by solvent rinsing.. 

3. DEFINITIONS 

Low level - Tests that require lower than normal detection limits. 

4. INTERFERENCES 

4.1. Some soaps and detergents could contain target compounds. Especially those labeled 
“Anti-Bacterial” which contain phenols. For this reason, the labels should be checked for 
ingredients which may be target compounds. 

4.2. Solvents may contain trace amounts of target compounds. It is important to veri@ that 
each lot has been tested. 

4.3. Some glassware have small moving parts that can contain contaminants. A thorough 
cleaning is very important. 

5. SAFETY 

Normal accepted laboratory safety practices should be followed during glassware washing and 
handling. Each chemical reagent should be treated as a potential health hazard. Exposure to these 
reagents should be reduced to the lowest possible level. A reference flle of material safety data sheets 
is available to all personnel involved in these analyses. CAS also maintajns a file of OSHA regulations 
regardmg the safe handling of the chemicals specified in this method. The appropriate personal 
protective equipment should be used and safety precautions taken, as described in the CAS Safety 
Manual. 
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HOLDING TIME 

"Holding Time" is only a concern with low level tests because target analytes can exist in the 
atmosphere, paints, glues, and lab surfaces. For this reason, low level glassware is washed just 
prior to use. 

APPARATUS AND MATERIALS 

7.1. 

7.2. 

7.3. 

7.4. 

7.5. 

7.6. 

7.7. 

Plastic tubs and plastic liners - For collecting glassware and soaking in detergent. 

Drying rack - to allow glassware to dry before storage. 

Protective equipment - Fume hood, gloves, lab coat, apron, and eyeware suitable for 
solvent usage. 

Kiln - capable of ramping to 300" C and holding 3.5 hours. 

Oven - capable of 200" C over night. 

Brushes - Various sizes and shapes to reach into and scrub the different shaped glassware. 

Sink with hot tap water and DI water plumbed. 

STANDARDS, REAGENTS, AND CONSUMABLES 

8.1. 

8.2. 

Soap - Liqinox or equivalent, prepared per manufacturer directions. 

Hot tap water and DI water for rinsing. 

8.3. Acetone - low grade for drying and initial solvent rinse. 

8.4. Detergent - Alkanox Detergent 8 or equivalent 

RESPONSIBILITIES 

It is the responsibility of the analyst to perform this function according to this SOP. It is the 
resonsibility of the department supervisor/manager to ensure that the procedure is being 
implemented correctly. 

PROCEDURE 

10.1. Dirty glassware is collected in tubs to await cleaning. Some glassware will require a 
presoak to remove filth and is placed in a separate tub for this purpose. Use hot water and 
detergent to soak. 
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10.2. Scrub glassware with brushes and small amounts of soap. Be sure to reach all surfaces 
including moving parts. 

10.3. Rinse thoroughly in hot tap water a minimum of three times to remove soap. 

10.4. Rinse three times in DI water. 

10.5. In a fume hood, rinse with Acetone to remove water and “dry” the glassware. 

10.6. Allow Acetone to evaporate on a drying rack in or near the hme hood. 

10.7. Glassware is then placed in its designated storage area to await final method specific 
solvent rinsing: 

10.8. For low level analysis m h e r  cleaning is required. 

10.8.1. Non-volumetric glassware is placed in a kiln and cycle to 300” C and held 3.5 
hours. This includes KD’s, collectors, beakers, and modified hnnels 

10.8.2. Glass wool is baked in an oven at 200” C over night. 

10.8.3. Other glassware is placed in tubs lined with plastic. The tubs are filled with 
Alconox Detergent 8 (or equivalent) and soaked as directed by detergent 
manufacturer. Make sure all surfaces are drenched. This includes Teflon sep. 
hnnels, graduated cylinders, and other volumetric glassware. 

10.8.4. Rinse thoroughly in hot tap water a minimum of three times to remove detergent. 

10.8.5. Rinse three time in DI water. 

10.8.6. Glassware is now ready for method specific solvent rinsing. 

11. QMQC REQUIREMENTS 

Method blanks are extracted with each batch per method requirements and is used to veriQ the 
absence of lab contamination. 
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ADDITION OF SPIKES AND SURROGATES 

1. SCOPE AND APPLICATION 

This procedure describes all of the necessary steps to assure that our goal of 100% correct spiking 
of samples is achieved. Using these techniques will ensure that the proper amounts, solutions, and 
methods are used when adding spikes to a sample. It will include the following: 

0 Setting Up a Sample Batch 
0 Location of Solutions and Reordering Procedures 

Spiking and Spiking Order 
0 Use of Fixed Volume Pipettes 
0 Responsibilities of the Spiker and Witness 
0 Naming Conventions for Solutions 

2. RESPONSIBILITIES 

2.1. It is the responsibility of the analyst to perform the analysis according to this SOP and to 
complete all documentation required for data review. Analysis and interpretation of the 
results are performed by personnel in the laboratory who have demonstrated the ability to 
generate acceptable results utilizing this SOP. This demonstration is in accordance with 
the training program of the laboratory. Final review and sign-off of the data is 
performed by the department supervisor/manager or designee. 

2.2. It is the responsibility or the department supervisor/manager to document analyst 
training. Documenting method proficiency, as described in the determinative method, is 
also the responsibility of the department supervisor/manager. 

3. SETTING UP A SAMPLE BATCH 

3.1. Set up all samples going from left to right, beginning with the first lab ID, second ID, and so 
on. DUPLICATES follow the sample $hat they are a duplicate of. Next is MATIUX 
SPIKE, followed by the DUPLICATE MATRIX SPIKE, with LAB CONTROL SAMPLE 
and METHOD BLANK at the right. Label the field samples and QC samples following the 
standard naming conventions. 

3.2. In the case of multiple methods, set up each set separately. 
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4. LOCATION OF QC SOLUTIONS AND REORDERING 

4.1. After all of the samples are set up in the correct order, find the correct surrogate and matrix 
spike solutions. QC solutions will be kept in designated refrigerators in each extraction lab. 

4.2. Solutions will he grouped according to analytical test. 

4.3. The number of containers used for surrogates is typically 2 - 4, and for spikes it is typically 
2 or 3. For analyses where QC solutions are not used as frequently, one bottle is sufficient. 
Where these are multiple bottles, always use the front solution. This will be the working 
solution, with the remaining back-up solutions behind. 

4.4. It is time to order new solutions when starting the second to last bottle. It is the 
responsibility oj-lhe prep. analyst to immediately prepare, or arrange to be prepared, new 
solutions. 

5. SAMPLE SPIKING 

5.1. First record pet-Linent information from the bottle label onto the benchsheet. The required 
information is: 

5.1.1. Standard I .D. or Traceability Number 

5.1.2. Expiration date 

5.1.3. Solution Concentration(s) 

5.1.4. Amount added 

5.1.5. Method lJsed (Eppendorf ID, pipette, syringe, etc. ) 

5.2. Find a witness. (Responsibilities of the witness are outlined in section 6)  

5.3. Add surrogate 111-st. The order is left to right. 

5.4. Next add matrix spikes. Once again, the order is left to right, beginning with your matrix 
spike, then duplicate matrix spike and lab control sample. 

5.5. For multiple methods, only spike one set of samples at a time. An example would be 
preparing a set of Herbicide (8151) waters and a set of PAH (83 10) waters. Set them up as 
stated in section 3. but add the Herbicide solutions first, followed by the PAH solutions. 
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5.6. If you run out 01.:) solution mid-batch, note on the bench sheet at what point solutions were 
changed. 

5.7. Refer to the SOP for Checking Pipetfe Calibration for proper usage of the Eppendorf 
pipettes. 

6. RESPONSIBILlTIES OF THE EXTRACTIONIST 

6.1. Pay attention to what you are doing and keep from being distracted! 

6.2. Obtain surrogiirc md spiking solutions. 

6.3. Obtain Eppendor-i'pipettes. 

6.4. Transcribe information in Step 5.1 above onto benchsheet. 

6.5. Spike samples iisiiig proper technique. 

6.6. Check benchsheet for errors. 

6.7. When extracting a PE sample, be sure to record the lot number from the PE container and 
the information regarding how the sample was prepared onto the extraction benchsheet. 

7. RESPONSIBILITIES OF THE WITNESS 

NOTE: Only personnel with training or experience in extractions may be witnesses. 

7.1. 

7.2. 

Check the work rcquest to make sure that the correct method is being used. 

Check the solutioii bottles to make sure that they are correct for the test being performed. 

7.3. Check that the correct amount of the solution is being added. 

7.4. Using the appropriate marking pens, mark glassware with Blue (surrogate) or Red (matrix 
spike) only afrei- i t  has been added to the sample. Be sure to check the technique of the 
spiker while this is being done. 

7.5. Review the benchsheet to make sure that all of the information concerning the spiking 
procedure is correct. 

7.6. Sign (signature) md date the benchsheet when he/she is satisfied that the procedure was 
done correctly. Note any problems encountered. 

7.7. When witnessins a PE sample, be sure to perform the following: 
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Read die instruction sheet and confirm with the extractionist that it reflects what 
has bcen done. 
Review the benchsheet to be sure the lot number from the PE container and the 
preparation information has been recorded on the extraction benchsheet. 
Compare the lot number on the sample container with the lot number on the 
instruction sheet to confirm that the correct sample and instructions are used. 

. 
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Standard Operating Procedure 
for 

CALIBRATION OF INSTRUMENTS FOR ORGANICS CHROMATOGRAPHIC ANALYSES 

1. SCOPE AND APPLICATION 

1.1. This Standard Operating hocedure (SOP) describes the procedure and policies used for 
the calibration instruments used in chromatographic analyses. This procedure describes 
both the initial and continuing calibration steps used for calibration and general CAS 
policies for calibration. 

1.2. This procedure provides default specifications and is consistent with EPA Method SOOOB, 
SW-846, Third Edition, Update 111. This procedure is to be used for all SW-846 
procedures and should be incorporated into standard operating procedures (SOP) for 
these procedures by reference. The criteria set forth in this policy may not be applicable 
to all other environmental methods. The general guidelines described in section 11.1 of 
the SOP DO APPLY to all GC, GUMS, and HPLC analyses. Method SOPS that do not 
incorporate this policy by reference must include the following calibration criteria: 

minimum number of calibration standards permitted in the calibration curve. 
acceptance criteria for the calibration and allowable exceptions. 
second source verification standard criteria and allowable exceptions. 
continuing calibration verification standard criteria and allowable exceptions. 
continuing calibration verification standard frequency requirements. 
internal standard response criteria in verification standards and samples 

2. METHOD SUMMARY 

2.1. The proper calibration of instrumentation is essential for accurate and valid 
chromatographic analysis. Instrument calibration not only provides the basis for 
quantitative determinations but also defines the working range for the analysis. 
Calibration also serves as a measure of instrument stability and sensitivity. Ongoing, or 
continuing, calibration verifies the validity of the calibration over time. 

2.2. In general, a series of calibration standards are introduced into the instrument using the 
prescribed technique for the analysis. The standards are analyzed using the same 
procedure used for samples. Response (peak area or height) versus the concentration in 
the standard is tabulated. The results are used to prepare a calibration curve using 
average FW, linear regression, or quadratic calibration techniques. 
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2.3. Continuing calibration is performed by analyzing a standard and comparing the response, 
or calculated concentration to the calibration curve. The working calibration curve or 
calibration factor must be verified on each analytical sequence by the analysis of one or 
more mid-range calibration standards. 

3. DEFINITIONS 

3.1.  Analysis Sequence - Samples are analyzed in a set referred to as an analysis sequence. 
The sequence begins with instrument calibration (initial or continuing verification) 
followed by samples or extracts interspersed with calibration standards (as prescribed by 
the procedure). 

3.2.  Initial Calibration - The calibration curve which tabulates or plots concentrations of a 
known analyte standard versus the instrument response to the analyte. 

3.3. Internal standard - Organic compounds which are similar to the analytes of interest but 
which are not found in the samples. Internal standards are added to calibration standards 
and used to calibrate the instrument by compensating for variability in the injection 
process. An internal standard calibration provides a response factor which is a measure 
of analyte response relative to internal standard response. 

3.4.  External Standard Calibration - A calibration procedure in which analyte response is 
directly proportional to concentration and is not adjusted by the use of internal standards 
or other means. 

3.5. Initial Calibration Verification (ICV) - A second-source calibration verification 
standard that is analyzed after initial calibration but prior to sample analysis, in order to 
verify the validity of the standards used in calibration. The ICV standards are prepared 
from a materials obtained from a source different from that used to prepare calibration 
standards. Also known as Second Source Calibration Verification (SSV). 

3.6. Continuing Calibration Verification (CCV) - A mid-level standard analysis performed 
at specified intervals. Used to verify that the initial calibration curve is still valid for 
quantitative purposes. 

3.7. Surrogate - Surrogates are organic compounds which are similar to analytes of interest in 
chemical composition, extraction and chromatography, but which are not normally found 
in environmental samples. The purpose of the surrogates is to evaluate the preparation 
and analysis of samples. These compounds are spiked into all blanks, standards, samples 
and spiked samples prior to extraction and analysis. Percent recoveries are calculated for 
each surrogate. 
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4. INTERFERENCES 

Interferences from possible sources of contamination should be minimized during calibration. 
Refer to the determinative procedure or method for a description of possible interferences. Prior 
to initial calibration, the analyst must emure that the system is free of interferences that would 
adversely affect the accuracy of the calibration, particularly near the low end of the calibration 

, range. Analysis of an instrument blank prior to beginning the analysis of the calibration standards 
may be used to establish that that interferences are minimized. 

, 

5. SAFETY 

5.1. Follow all CAS safety practices as described in the CAS Safety Manual. Also refer to 
the determinative procedure or method for a description of safety measures. 

5.2. Each chemical compound or reagent should be treated as a potential health hazard. 
Exposure to these chemicals should be reduced to the lowest possible level. A reference 
file of material safety data sheets is available to all personnel involved in these analyses. 
CAS also maintains a file of OSHA regulations regarding the safe handling of the 
chemicals specified in this method. 

I 6. SAMPLE COLLECTION, CONTAINERS, PRESERVATION, AND STORAGE 

Not applicable to this SOP. 

7. REAGENTS AND STANDARDS 

7.1. Refer to the determinative procedure or method for a specific description of the standards 
and reagents required 

7.2. Standards must be prepared and stored as required by the procedure and analytical 
method. Expiration dates must be documented and adhered to. 

8. EQUrPMENT AND SUPPLIES 

Refer to the determinative procedure or method for a description of necessary equipment and 
operating parameters. 

9. PREVENTIVE MAINTENANCE 

9.1. All maintenance activities are recorded in a maintenance logbook kept for each 
instrument. Pertinent information (serial numbers, instrument I.D., etc.) must be in the 
logbook. Maintenance entries should include date, symptom of problem, corrective 
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actions, description of maintenance, date, and name. The log should contain a reference 
to return to analytical control. 

9.2. The analyst must ensure that the instrument is in proper working order prior to initial 
calibration. Following an instrument maintenance event, the calibration must be verified 
or reestablished prior to sample analysis. 

10. POLLUTION PREVENTION AND WASTE MANAGEMENT 

Refer to the determinative procedure or method for a description of practices relative to the 
analysis being performed. 

11. PROCEDURE 

11.1. General Calibration Guidelines (GC, GC/MS, and HPLC procedures) 

11.1.1 .  The method reporting limit (MRL) must be supported by the calibration, typically 
as the low point in the calibration. 

11.1.2. The highest concentration, together with the lowest concentration, defines the 
calibration range. 

11.1.3. All ICAL analyses, including the ICV, must be completed within 48 hours. 

11.1.4. A calibration may not be interrupted by a maintenance event. 

11.1 -5 .  Each target analyte and surrogate will be calibrated over a concentration range. 
The calibration will contain increasing (or decreasing) concentrations (or 
amounts). 

11.1.6. The complete calibration (Lee? all initial calibration levels and the ICV) must be 
analyzed prior to analysis of field or QC samples on the instrument. 

11.1.7. Once an ICAL has been approved and used on a sample, it may not be changed. 
If an ICAL is analyzed but rejected, the most recent previous approved ICAL can 
continue to be used if calibration verification criteria is met. The decision to 
reject an ICAL must be clearly documented on the runlog or equivalent. Once an 
ICAL is rejected it cannot be used. 

11.1.8. A calibration will be verified by a second source verification QCV) standard prior 
to analysis of field or QC samples. The ICV should be analyzed each time the 
calibration curve is analyzed and on each instrument that is calibrated. If a second 
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source standard is not available, a verification standard should be prepared from 
the most concentrated material by a different analyst. 

11.1.9. Point dropping policy: 

1 1.1.9.1 .The calibration must contain at least the minimum number of calibration 
levels prescribed by the analytical method or SOP. 

11.1.9.2.The lowest concentration must be at or below the MRL and is not to be 
dropped unless the MRL is changed to the concentration of the remaining 
lowest standard. 

11.1.9.3.Points may be dropped from the high end, but doing so lowers the 
calibration range. 

11.1.9.4.Pohts may not be dropped from the “interior” of a curve unless there is 
an assignable cause* for doing so that affects many (if not all) the analytes 
in the calibration standard. If a calibration standard is to be dropped from 
the interior of the curve, all the analytes in the calibration standard must 
be dropped for all the analytes in the standard. In most cases, except when 
analytes are calibrated in separate calibration mixes, dropping a calibration 
standard in this manner will result in elimination of that level in the 
calibration curve. 

* Assignable causes: 

standard preparation error 

bad injection or purge 
internal standard(s) missing 
uncharacteristic internal standard response 

0 

instrument rnalfkction (e.g., acquisition is interrupted) 

>25% of the analytes in a multi-analyte calibration standard have 
a response that is <50% of the expected response based on the 
other calibration standards (indicating a standard problem rather 
than an instrument problem). 

11.1.10.A calibration standard may be re-analyzed if the first analysis of the standard has 
been dropped and the other requirements in this policy are met (e.g., still within 
48 hours). If the same calibration standard (i.e., the same concentration) is 
analyzed more than once, picking-and-choosing responses from one analysis or 
the other is not permitted. 
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11 -2. 

11.1.1 1 .For internal standard calibrations, minimum relative response factor (W) 
criteria will be established for all target analytes and surrogate compounds. If the 
analytical procedure does not spec@ minimum RRF criteria for each analyte, a 
default of 0.01 will be used. Compounds with a RRF below this level must be 
verified with a daily MRL check standard. Failure to analyze the daily MRL 
check standard for analytes falling below the minimum RRF will be documented 
in and discussed in the project case narrative. 

11.1.12.For GC, HPLC, and for analysis of isomeric target analytes by GC/MS, 
adequate resolution must be demonstrated to allow for accurate quantitation of 
target analytes. As a general rule, all individual analytes should demonstrate at 
least 60% baseline resolution on the primary analytical column and at least 40% 
baseline resolution on the confirmation column. If adequate resolution can not be 
achieved, close eluting and coeluting analytes must be calibrated in separate 
mixes. In the case of coeluting isomers and congeners, the analytes may be 
reported together as a summed result if adequate resolution can not be achieved 
on both primary and confirmation columns. 

11.1.13.Samples must be quantified against the most current approved ICAL for the 
instrument. The practice of evaluating a CCV versus historical ICALs is not 
permitted. 

11.1.14.If a CCV analysis at the beginning of an analytical sequence fails to meet 
acceptance criteria, corrective action is performed and a second CCV may be 
analyzed. If the second CCV meets criteria, the analysis may continue. If the 
second CCV fails to meet criteria, the analysis is to be stopped, corrective action 
is to be taken and documented. In this case, the laboratory has to either 
demonstrate performance after corrective action with two consecutive successful 
calibration verifications, or a new initial instrument calibration must be 
performed. If the laboratory has not demonstrated acceptable performance, sample 
analyses shall not occur until a new initial calibration curve is established and 
approved. 

Evaluation Guidelines for Initial Calibrations 

11.2.1. Criteria specified in the determinative method or by project specific quality 
assurance plans take precedence over these guidelines. 

11.2.2. Average response factor (Wave) is the preferred calibration technique because 
linearity through the origin is assumed. As such, this technique allows the analyst 
to perform a more intuitive assessment of data below the lowest calibration 
standard. However, RFave may not always be the best fit of calibration data. The 
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analyst should use prior knowledge of the instrument, analyte response, and an 
assessment of the calibration data in determining whether Wave is appropriate. 

11.2.2.1 .Acceptance criteria for GC and HPLC: 

Relative standard deviation (RSD) equal to or less than 20% for all 
compounds. 

11.2.2.2.Acceptance criteria for GUMS: 

11.2.2.2.1.System performance and calibration check compounds (SPCC 
and CCC) must meet method criteria. 

11.2.2.2.2.Relative standard deviation (RSD) equal to or less than 15% 
for all compounds. 

11.2.2.3.Allowable Exceptions 

Some analytes are recognized as marginal performing compounds. For 
EPA SW-846 methods, an alternative evaluation based on the average 
RSD for all analytes in the calibration may be used. Acceptance criteria 
for Wave for these compounds are as follow: 

11.2.2.3.1.GC and HPLC Procedures 

All analytes in the calibration must be processed using Wave 
in order to calculate the average RSD. 

The average RSD for the calibration, using all analytes in the 
method, must be less than or equal to 20%. 

The RSD for marginal performing compounds must be less 
than or equal to 30% - 

Analytes evaluated using these alternative criteria must be 
documented in the case narrative. 

11.2.2.3.2.GCMS Procedures 

All analytes in the calibration must be processed using Wave 
in order to calculate the average RSD. 
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0 Method specified CCC and SPCC criteria must be met when 
these compounds are included in the analysis. 

The average RSD for the calibration, using all analytes in the 
method, must be less than or equal to 15 % . 

0 The RSD for marginal performing compounds must be less 
than or equal to 30%. 

0 Analytes evaluated using these alternative criteria must be 
documented in the case narrative. 

11.2.3. When curves are used, least squares and quadratic fits are permissible. These fits 
will not be forced through the origin. As such, it may become impractical to 
report estimated concentrations in samples below the lowest standard of 
calibration. The analyst must be trained on the significance of the Y-intercept 
when using curve fits. Specifically, the analyst must understand that very low 
responses may quantify to false positives depending on where the curve intersects 
the Y axis. 

Note: Quadratic calibration should not be used to compensate for detector 
saturation at higher concentrations or to avoid proper instrument maintenance. 
Quadratic calibration should not be employed for methods or instruments 
previously shown to exhibit linear calibration for the analytes of interest. 

11.2.4.Acceptance criteria for these fits are as follow: 

11.2.4.1 .Least Squares: R 2 0.995 or R2 2 0.990 

11.2.4.2.Quadratic: COD 2 0.990 

11.2.4.3.If a least squares fit is used, the curve must contain a minimum of five 
(5) calibration levels. 

11.2.4.4.If a quadratic fit is used, the curve must contain a minimum of six (6) 
calibration levels and must be continuous along the function (i.e., it must 
consist of consecutive increasing or consecutive decreasing numerical 
values) - 

11.2.5.Because calibration curves cannot be forced through the origin, the analyst should 
evaluate the effect the y-intercept will have on quantifying detections at or below 
the lowest standard of calibration. This evaluation should involve extrapolating 
the curve to a level of one half the lowest standard (using one half the area or area 
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ratio). If the result is positive and less than the MRL, the curve may be used. If 
the result is equal to or less than zero, or if the result is equal to or greater than 
the CAS MRL for the procedure, the curve may not be usable. The analyst 
should document the potential problems that can arise when target analytes are 
quantified against the curve. Supervisor approval is required prior to processing 
samples using the calibration. When this type of calibration is observed, it is 
recommended that the instrument be recalibrated as soon as possible. 

. 

11.2.6.The calibration will be verified by an ICV standard following the initial 
caIibration standards and prior to analysis of field or QC samples. The ICV 
should be analyzed each time the calibration curve is analyzed and on each 
instrument that is calibrated. 

11.2.6.1 .GC and HPLC Acceptance criteria 

The maximum allowed %Dif or %Drift is d5%. At least one of the 
analytical systems in a dual column or dual detector system must meet the 
criteria. 

11.2.6.2.GUMS Acceptance criteria 

Method specified calibration check compound (CCC) and system 
performance check compound (SPCC) criteria must be met when these 
compounds are included in the analysis. When the method specified 
CCCs are included in the calibration, the maximum allowed %Dif or 
%Drift is *20%. For all other analytes in the calibration, the maximum 
allowable %Dif or %Drift is *30%. 

When the method-specified CCCs are not included in the calibration, each 
anaIyte has a maximum allowed %Dif or %Drift of 320%. 

1 1.3. Evaluation Criteria: Continuing Calibration Verification (CCV) Standards 

1 1.3.1. Criteria specified in the determinative method or by project specific quality 
assurance plans take precedence over these guidelines. 

11.3.2.For calibrations using RFave, CCV Standards are evaluated based on % 
Difference (XDif) of the response factor. %Dif is calculated as: 

% Dif = RFv - RFave x 100 

RFave 
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Where: 

RFv is the response factor (also relative response factor) or calibration 
factor from the verification standard 
Wave is the average response factor or calibration factor from the 
calibration. 

11.3.3.For calibrations using Least Squares or Quadratic fits, CCV Standards are 
evaluated based on % Drift (%Drft) of the measured value compared to the 
expected value. %Drft is calculated as: 

% Dr$ = Measured concentration - Expected concentration x 100 

Expected concentration 

1 1.3.4. CCV Acceptance Criteria: 

1 1.3.4.1. GC and HPLC Procedures 

The maximum allowed %Dif or %Drift is d5%.  For multi- 
component pesticides and PCB Aroclors, the maximum allowable %D 
is *15% for the average result of the quantitation. 

If the 15% criteria is not met, CCVs may be evaluated using the 
average %D for all analytes in the calibration (in accordance with SW- 
846 Method 8000B section 7.7). Specifically, the average %D for all 
analytes in the continuing calibration standard must be < 15%. 
Additionally, the maximum allowed %D for individual analytes in the 
calibration is 9 5  % . 

0 Non-detected analytes can be reported from analyses prior to a CCV 
that does.meet the criteria. However, the CCV must exhibit a positive 

f l K ( K i 5 :  outside the upper control limit), no further documentation is 
required. However, this is considered a temporary measure and 
corrective action must be taken in order that subsequent CCVs may 

“do ./ 

Ld I,’/@ pass standard criteria. 
f Y  

All confrmed detections for analytes that fail acceptance criteria in the 
CCV, regardless of concentration, must be reanalyzed to ensure 
accurate quantification. 
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11.3.4.2.GUMS Procedures - With CCC and SPCC Compounds 

0 Method specified CCC and SPCC criteria must be met when these 
compounds are included in the analysis. 

The maximum allowed %Dif or %Drift is f20% for the CCCs. For 
all other analytes in the calibration, the maximum allowable %Dif or 
%Drift is +30%. Samples with confirmed detections of analytes that 
do not meet this criteria must be reanalyzed. 

For CCVs that do not meet the acceptance criteria, nondetected 
analytes may be reported as follows: 

Analytes exhibiting a positive bias (Le., outside the upper control 
limit) in the CCV may be reported. However, the CCC/SPCC 
criteria must be met in the associated CCV, and no further 
documentation is required. 

For VOA analyses only, analytes exhibiting a negative bias (i.e., 
outside the lower control limit) in the CCV may be reported. 
However, the CCC/SPCC criteria must be met in the associated 
CCV and the analyte must be assessed for potential false negative 
results. The analysis of a MRL check standard may be used to 
document adequate sensitivity for the analysis. A non-conformity 
and corrective action form should be initiated to document the 
CCV failure and address the impact of the negative bias. This is 
considered a temporary measure and corrective action must be 
taken in order that subsequent CCVs may pass standard criteria. 

. 

11.3.4.3.GUMS Procedures - Without CCC and SPCC Compounds 

When the method specified CCCs are not included in the calibration, 
each analyte has a maximum allowed %Dif or %Drift of *20%. All 
samples associated with a CCV not meeting this criteria must be 
reanalyzed. 

All confirmed detections for analytes that fail acceptance criteria in the 
CCV, regardless of concentration, must be reanalyzed to ensure 
accurate quantification. 

11.3.5.CCV standards must be analyzed at the start of each analytical sequence (except 
when the sequence is initiated with an ICAL and ICV). 
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11.3.6. CCV standards are analyzed at the following frequency: 

11.3.6.1 .External Standard Calibrations 

0 CCV standards should be analyzed after every 10 injections of field 
and QC samples or every 12 hours, which ever is more frequent. 

Samples with confirmed detections must be bracketed by acceptable 
CCV standards. 

When a closing CCV standard is not acceptable, corrective action must 
be taken. A new CCV standard may be prepared and analyzed to 
demonstrate degradation of the standard as the cause of a CCV outlier. 
In this case, instrument stability will be verified and samples analyzed 
prior to this CCV can be reported. CCV standards that are reinjected 
after minor instrument maintenance (e.g. , injection port maintenance, 
column bake-out, installation of a new trap, etc.) do not verify 
instrument stability. Samples analyzed prior to this CCV must be 
reanalyzed. 

11.3.6.2.Internal Standard Calibrations 

The analysis sequence must be initiated with an acceptable instrument 
tune (for GC/MS) and an acceptable CCV. The last injection or 
analysis in the sequence must be started within 12 hours from the time 
of sequence initiation. 

0 Internal standard response in the CCV must be within 0.5 - 2 times the 
response observed in the mid point calibration standard in the curve. 
Failure to meet this criteria should prompt the analyst to check the 
internal standard solution for possible degradation or concentration, or 
may indicate the need for instrument maintenance or calibration. 

11.3.6.3.The concentration of CCV standards must be periodically varied within 
the calibration range. At a minimum, analyze a CCV at a concentration 
other than the nominal CCV concentration (the next higher or lower ICAL 
point is recommended) once per initial calibration. It is recommended that 
this be done just following initial calibration. 

12. QUALITY CONTROL 

12.1. Refer to the determinative procedure or method for a description of routine quality 
control procedures for the analysis. 
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12.2. An acceptable calibration must be established prior to performing any Initial Precision 
and Recovery studies or Method Detection Limit studies. 

13. CALCULATIONS, DATA REDUCTION, AND REPORTING 

13.1. Refer to section 1 I above for calculations relative to the calibration. 

13.2. The instrument and reporting software routinely does calculation of solution 
concentrations. Instrument (solution) concentrations are done using the following 
equations: 

Average RF - External standard: 

where C = concentration 
A, = area (response) of analyte being measured 
W a v e  = average response factor 

Average RF - Internal standard: 

where C = concentration 
C i.s. = concentration of internal standard 
A, = area (response) of analyte being measured 
A i,s. = area of internal standard 
RFa,, = average response factor 

Linear regression - External standard: 

where C = concentration 
A, = area (response) of analyte being measured 
b = y intercept 
a = slope.of calibration line 
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Linear regression - Internal standard: 

a 

where C = concentration 
C i.s. = concentration of internal standard 
A, = area of analyte being measured 
A i.s. = area of internal standard 
b = y intercept 
a = slope of calibration line 

Quadratic - External standard: 

Given the data system calibration equation 

R =  aC2 + bC + c 

where R = response 

C = concentration 
a = data system 2nd order coefficient 
b = data system coefficient 
c = y intercept (c from equation above) minus R 

Quadratic - Internal standard: 

Given the data system calibration equation 

R =  aC2 + bC + c 

where R = response ratio (analyte response divided by I.S. response) 
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-b k Jb2 - 4ac 
2a 

C =  

C = concentration 
a = data system 2”d order coefficient divided by Ci.s. 
b = data system coefficient divided by Ci.s. 
c = y intercept (c from equation above) minus R 

2 

13.3. Further calculation procedures (i.e. sample and QC results) are described in the 
determinative procedure. 

13.4. Data Review and Assessment 

Following primary data interpretation and calculations, all data is reviewed by a 
secondary analyst. Refer to the SOP for Laboratory Data Review Process for details. 

14. CORRECTIVE ACTION 

14.1. Refer to the SOP for Nonconformity and Correcgive Action for procedures for corrective 
action. Personnel at all levels and positions in bhe laboratory are to be alert to identifying 
problems and nonconformities when errors, deficiencies, or out-of-control situations are 
detected. 

14.2. Handling out-of-control or unacceptable data 

14.2.l.On-the-spot corrective actions that are routinely made by analysts and result in 
acceptable anaIyses should be documented as normal operating procedures, and no 
specific documentation need be made other than notations in laboratory 
maintenance logbooks, runlogs, for example. 

14.2.2. Documentation of a nonconformity must be done using a Nonconformity and 
Corrective Action Report (NCAR) when: a) corrective action is not taken or not 
possible b) corrective action fails to correct an out-of-control problem on a 
laboratory QC or calibration analysis c) reanalysis corrects the nonconformity but 
is not a procedurally compliant analysis. 

15. METHOD PERFORMANCE 

Refer to the determinative procedure or method for a description of available method 
performance data. 
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16. TRAINING 

16.1. Refer to the determinative procedure for a description of training requirements for the 
analysis. Also refer to the SOP for Documentation of Technical Personnel Training. In 
general: 

16.1.1. Review literature (see references, section 18). Read and understand this SOP and 
the determinative procedure SOP. Following these reviews, observe the 
procedure as performed by an experienced analyst. 

’ 16.1.2. The next training step is to assist in the procedure under the guidance of an 
experienced analyst. During this period, the analyst is expected to transition from 
a role of assisting, to performing the procedure with minimal oversight from an 
experienced analyst. 

16.2. Training is documented following the SOP for Documentation of Technical Personnel 
Training. Training for this procedure can be documented through documentation of 
training for the determinative procedure. 

NOTE: When the analyst training is documented by the supervisor on internal training 
documentation forms, the supervisor is acknowledging that the analyst has read and 
understands this SOP and that adequate training has been given to the analyst to 
competently perform the analysis independently. 

17. FWSPONSIBILITLES 

17.1. It is the responsibility of the analyst to perform the applicable analysis according to this 
SOP and to complete all documentation required for data review. Analysis and 
interpretation of the results are performed by personnel in the laboratory who have 
demonstrated the ability to generate acceptable results utilizing this SOP. This 
demonstration is in accordance with the training program of the laboratory. Final review 
and sign-off of the data is performed by the department supervisor/manager or designee. 

17.2. It is the responsibility or the department supervisor/manager to document analyst 
training. Documenting method proficiency, as described in the reference method is also 
the responsibility of the department supervisor/manager. 

18. REFERENCES 

Determinative Chromatographic Separations, Method 8000B, Revision 2, Test Methods for 
Evaluating Solid Waste, EPA SW-846, Final Update IU, December 1996. 
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Standard Operating Procedure 

for 

PURGE-AND-TRAP FOR AQUEOUS SAMPLES 

1. SCOPE AND APPLICATION 

1.1. This procedure describes purge-and-trap sample preparatiodintroduction for the analysis of 
volatile organic compounds (VOCs) using EPA Method 5030B. .The procedure is 
applicable to aqueous samples and water miscible liquid samples. Also described is the 
analysis of high concentration soil and waste sample extracts prepared in Method 5035. 
This procedure is used in conjunction with gas chromatographic determinative procedures 
8015,8021, and GC/MS 8260 procedure. 

1.2. This procedure can be used for most volatile organic compounds that have boiling points 
below 200°C and are insoluble or slightly soluble in water. Volatile water-soluble 
compounds can be included in this analytical technique; however, quantitation limits (by 
GC or GCMS) are higher because of poor purging efficiency. The procedure is also 
limited to compounds that elute as sharp peaks from a GC column described in the 
determinative method. Such compounds include low molecular weight halogenated 
hydrocarbons, aromatics, ketones, nitriles, acetates, acrylates, ethers, and sulfides. 

1.3. Method 5030, in conjunction with Method 8015 (GCLFID), may be used for the analysis of 
the aliphatic hydrocarbon fraction in the light ends of total petroleum hydrocarbons, e.g., 
gasoline. For the aromatic fraction (BTEX), use Method 5030 and Method 8021 (GCRID). 
A total determinative analysis of gasoline fractions may be obtained using Methods 8021 
(GCPID) in series with Method 801 5. 

1.4. Water samples can be analyzed directly for volatile organic compounds by purge-and-trap 
extraction and gas chromatography. Higher concentrations of these analytes in water can be 
determined by direct injection of the, sample into the chromatographic system or by dilution 
of the sample prior to the purge-and-trap process. 

2. METHOD SUMMARY 

2.1. Aqueous Samples: An inert gas is bubbled through a portion of the aqueous sample at 
ambient temperature, and the volatile components are transferred from the aqueous phase to 
the vapor phase. The vapor is swept through a sorbent column where the volatile 
components are adsorbed. After purging is completed, the sorbent column is heated and 
backflushed with inert gas to desorb the components onto a gas chromatographic column. 
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2.2. High Concentration Extracts from Method 5035: An aliquot of the extract prepared in 
Method 5035 is combined with organic free reagent water in the purging chamber. It is then 
analyzed by purge-and-trap GC or GCMS following the normal aqueous method. 

3. DEFINITIONS 

Refer to the determinative procedure for applicable definitions. 

4. INTERFERENCES 

4.1. Impurities in the purge gas, and from organic compounds out-gassing from the plumbing 
ahead of the trap, account for the majority of contamination problems. The use of non- 
polytetrafluoroethylene (non-PTFE) plastic coating, non-PTFE thread sealants, or flow 
controllers with rubber components in the purging device must be avoided, since such 
materials out-gas organic compounds which will be concentrated in the trap during the 
purge operation. These compounds will result in interferences or false positives in the 
determinative step. The analytical system must be demonstrated to be free from 
contamination under the conditions of the analysis by running laboratory reagent blanks. 

4.2. Samples can be contaminated by diffusion of volatile organics (particularly methylene 
chloride and fluorocarbons) through the septum seal of the sample vial during shipment and 
storage. A trip blank prepared fiom organic-free reagent water and carried through sampling 
and handling protocols serves as a check on such contamination. 

4.3. Contamination by carryover can occur whenever high-concentration and low-concentration 
samples are analyzed sequentially. Whenever an unusually concentrated sample is analyzed, 
it should be followed by an analysis of organic-free reagent water to check for cross- 
contamination. The trap and other parts of the system are subject to contamination. 
Therefore, frequent bake-out and purging of the entire system may be required. 

4.4. The laboratory where volatiles analysis is performed should be completely free of solvents. 
Special precautions must be taken to determine methylene chloride. The analytical and 
sample storage areas should be isolated from all atmospheric sources of methylene chloride. 
Otherwise random background levels will result. Since methylene chloride will permeate 
through PTFE tubing, all GC carrier gas lines and purge gas plumbing should be 
constructed of stainless steel or copper tubing. Laboratory workers’ clothing previously 
exposed to methylene chloride fumes during common liquialiquid extraction procedures 
can contribute to sample contamination. The presence of other organic solvents in the 
laboratory where volatile organics are analyzed will also lead to rhdom background levels 
and the same precautions must be taken. 
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5. SAFETY 

5.1. 

5.2. 

The toxicity or carcinogenicity of every compound or reagent used in this procedure has not 
been precisely determined; however, the toxicity of some compounds is well established 
and documented; therefore, each chemical compound should be treated as a potential health 
hazard. Exposure to these compounds should be reduced to the lowest possible level. A 
reference file of material safety data sheets is available to all personnel involved in these 
analyses. CAS also maintains a file of OSHA regulations regarding the safe handling of the 
chemicals specified in this method. 

Caution should be used when preparing and using stock standard solutions and other 
reagents. The MSDS for each of these should be read before handling. Care should also be 
taken when handling samples. The use of standard lab protective wear (gloves, lab coat, 
and safety gIasses) is advised. 

6. SAMPLE COLLECTION, PRESERVATION, AND HANDLING 

6.1. 

6.2. 

6.3. 

6.4. 

Samples should be stored in capped bottles, with minimum headspace, at 4°C or less in an 
area free of solvent fumes. The size of any bubble caused by degassing upon cooling the 
sample should not exceed 5 - 6 mm. When a bubble is present, also observe the cap and 
septum to ensure that a proper seal was made at time of sampling. Is there any evidence of 
leakage? If the sample was improperly sealed, the sample should be discarded. 

Requirements for preservation at a prescribed pH are found in the determinative method. 

All samples should be analyzed within 14 days of collection. Samples not analyzed within 
this period must be noted and data are considered minimum values. 

All samples should be collected with corresponding trip blanks. Trip blanks are prepared 
and labeled as outlined in the SOP for Bottle Order Preparation and Shipping (SMO- 
BORD). 

7. APPARATUS AND EQUIPMENT 

7.1. Microsyringes - 1 0-pL, 25-pL, 1 00-pL, 250-pL, 500-pL, and 1,000-pL. These syringes 
should be equipped with a 20-gauge (0.006 in ID) needle. 

7.2. Syringe valve - Two-way, with Luer ends (three each), if applicable to the purging device. 

7.3. Two 5-mL glass hypodermic syringes with Luer-Lok tip (other sizes are acceptable 
depending on sample volume used). 

7.4. Volumetric flasks, Class A - 10-mL and lOO-mL, with ground-glass stoppers. 
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7.5. Vials - 2-mL, for GC autosampler. 

7.6. The purge-and-trap device consists of three separate pieces of equipment: the sample 
purger, the trap, and the desorber. A Tekmar LSC 2000,3000 or 0.1. 4460, or equivalent, 
will be used. Refer to Figures 1-4 in Method 5030B for typical configurations. 

7.6.1. The recommended purging chamber is designed to accept 5-mL samples with a 
water column at least 3 cm deep. The gaseous headspace between the water column 
and the trap should have a total volume of less than 15 mL. The purge gas must pass 
through the water column as finely divided bubbles with a diameter of less than 3 
mm at the origin. The purge gas must be introduced no more than 5 nun from the 
base of the water column. Alternate sample purge devices may be used, provided 
equivalent or improved performance is demonstrated. 

7.6.2. The traps typically used for the determinative methods are listed below. Equivalent 
alternative traps may be used if acceptable performance is demonstrated. 

0 Method 8260,802 1 (PID/Hall): Supelco “K” trap 
part number 2-492O-V(Tekmar) or 2-1 13 1 -V(O.I.) 

0 Method 801 5,8021(FID/PID): Supelco “J” trap 
part number 2-4919 (Tekmar) or 2-1 145 (0.1.) 

7.6.3. Before initial use, the trap should be conditioned for a minimum of one hour at 270” 
by backflushing with an inert gas flow of at least 20 mL/min. Vent the trap effluent 
to the hood, not to the analytical column. Prior to daily use, the trap should be 
conditioned for 10 min at 260°C with backflushing. The trap may be vented to the 
analytical column during daily conditioning; however, the column must be run 
through the temperature program prior to analysis of samples. 

7.6.4. The desorber must be capable of rapidly heating the trap to 250°C for desorption. 
The polymer section of the trap should not be heated higher than 260”C, and the 
remaining sections should not exceed 260°C during bake-out mode. The desorber 
design illustrated in Figures 2 and 3 meet these criteria. 

7.6.5. At these increased temperatures, catalytic and thermal decomposition of analytes has 
been reported. The VOCARB 4000 combination has also been demonstrated to 
catalytically break down 2-chloroethyl vinyl ether, and to partially decompose 2,2- 
dichloropropane. Bromoform and bromomethane have shown some thermal 
decomposition. 

7.6.6. Heater - capable of maintaining the purging chamber to within 1”C, over a 
temperature range from ambient to 100°C. 
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7.7. Capillary GC Columns - Any GC column that meets the performance specifications of the 
determinative method may be used. See the specific detemiinative method for 
recommended columns, conditions and retention times. 

8. REAGENTS 

8.1. Organic-free reagent water - All references to water in this method refer to organic-free 
reagent water, as defined in Chapter One. 

8.2. See the determinative method and Method 5000 for guidance on internal and surrogate 
standards. 

9. RESPONSIBILITIES 

9.1. It is the responsibility of the analyst to perform the analysis according to this SOP and to 
complete all documentation required for data review. Analysis and interpretation of the 
results are performed by personnel in the laboratory who have demonstrated the ability to 
generate acceptable results utilizing this SOP. This demonstration is in accordance with the 
training program of the laboratory. Final review and sign-off of the data is performed by the 
department supervisor/manager or designee. 

9.2. It is the responsibility or the department supervisor/manager to document analyst training. 
Documenting method proficiency, as described in the determinative procedure is also the 
responsibility of the department supervisor/manager. 

This method is restricted to use by or under the supervision of trained analysts. Each analyst 
must demonstrate the ability to generate acceptable results with this method. 

9.3. 

10. PREWNTIVE MAINTENANCE 

10.1. Carrier gas - Inline purifiers or scrubbers should be in place for all sources of carrier gas. 
These are selected to remove water, oxygen, and hydrocarbons. Purifiers should be changed 
as recommended by the supplier. 

10.2. Due to high temperatures associated with the use of the traps described in section 7.6.2, care 
must be taken to assess trap breakdown and contamination on a daily basis. See section 
7.6.3. Traps must be replaced when loss of performance is exhibited and when calibration 
dificulties (attributable to the trap) are encountered. To prevent unexpected downtime, it is 
suggested that traps be replaced on a regular schedule (every 30-45 days is suggested) when 
in constant use. Both Supelco traps “J” and “K’, under daily use, may not maintain 
performance for longer than 45 days. Traps used for “short” analyte lists may last longer. 

10.3. Samples lines in the autosampler and purge-and-trap unit along with the transfer line to the 
gas chromatograph have shown susceptibility to contamination and formation of active sites 
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that may interfere with analysis. Daily assessment, through analysis of standards and blanks, 
needs to be conducted to determine need for maintenance before sample analysis begins. 

10.4. All maintenance activities are recorded in a maintenance logbook kept for each instrument. 

11. PROCEDURE 

1 1.1. Preparation of calibration standards 

11 . l .  1. The purge-and-trap technique for aqueous samples is found in Sec. 7.2 of Method 
5030B and guidance for analysis of solvent extracts fiom the High Concentration 
Method in Method 5035 is found in Sec. 7.3 of Method 5030B. The gas 
chromatographic procedures are found in the applicable determinative procedure. 

1 1.1.2. Assemble the purge-and-trap device, using manufacturer’s specifications and 
determinative procedure requirements. Condition the trap at the manufacturer’s 
recommended temperature and recommended time, with an inert gas flow of at least 
20 mL/min. Daily conditioning of the trap (by putting a standard through the 
purge/desorb/bake sequence, or other means) prior to use is recommended. 

11.1.3. Connect the purge-and-trap device to a gas chromatograph or gas 
chromatograph/mass spectrometer system. 

1 1.1.4. To perform initial calibrations, prepare the final solutions containing the required 
concentrations of calibration standards, including surrogate standards and internal 
standards where applicable. Standards are prepared in organic-fiee reagent water. 
Add the aliquot of calibration solution directly to the organic-free reagent water by 
inserting the needle into the water (when discharging the contents of the micro- 
syringe, be sure that the end of the syringe needle is well beneath the surface of the 
organic-free reagent water). Standards can be prepared in volumetric flasks, . 

graduated cylinders with ground-glass stoppers, or directly in the purge device. 

1 1.1.5. To perform continuing calibrations, prepare the calibration standard as in section 
1 1. I .4, using the designated concentration for the determinative procedures 
continuing calibration. 

1 1.1 -6. If the standard is prepared using volumetric flasks or graduated cylinders, transfer 
the water to the purging device. Alternatively, a vial autosampler may be used 
where the required volume is transferred directly to the purge vessel along with 
required internal and surrogate standards. 

1 1 .I .7. Follow the purge-and-trap analysis in section 1 1.3. 
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Note: Cross contamination and memory effects from a high concentration standard are a common 
problem. Extra rinsing of the purge chamber after analysis normally corrects this. The 
newer purge-and-trap systems often overcome this problem with better bakeout of the 
system following the purge-and-trap process. Also, the charcoal traps retain less moisture 
and decrease the problem. 

1 1.2. Preparation of samples 

1 1.2.1. Screening of the sample prior to purge-and-trap analysis may provide guidance on 
whether sample dilution is necessary and may prevent contamination of the purge- 
and-trap system. 

11.2.2. Aqueous samples for Method 5030B purge-and-trap analysis typically do not 
require specific preparation steps. The samples are loaded directly onto the 
autosampler in the sequence determined by the analyst. However, sample dilution 
(in organic-free reagent water) may be necessary. 

11.2.3. For high concentration extracts from Method 5035, an aliquot of the extract 
prepared in Method 5035 is combined with organic free reagent water. It is then 
analyzed by purge-and-trap GC or GCMS following the normal aqueous method. 

11.2.3.1.The GC or GCMS system should be set up as described in the specific 
determinative method. This should be done prior to the addition of the 
solvent extract to organic-free reagent water. 

1 1.2.3.2.Table 2 can be used to determine the volume of solvent extract to add to the 
5,10,or 25mL of organic-fiee reagent water for analysis. If a screening 
procedure was followed, use the estimated concentration to determine the 
appropriate volume. Otherwise, estimate the concentration range of the 
sample from the low-concentration analysis to deternine the appropriate 
volume. If the sample was submitted as a high-concentration sample, start 
with a 1:50 dilution for GC analyses, or 1: lOO for GC/MS. All dilutions 
should keep the response of the major constituents (previously saturated 
peaks) in the upper half of the linear range of the curve. 

1 1.2.3.3.Proceed with the analysis as outlined in the specific determinative method. 
Analyze all reagent blanks on the same instrument as that used for the 
samples. 

11.2.4. Water-miscible liquids are analyzed as water samples after first diluting them at 
least 50-fold with organic-free reagent water. 
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Initial and serial dilutions can be prepared by pipetting 1 mL of the sample into a 
50-mL volumetric flask or graduated cylinder and diluting to volume with organic- 
free reagent water. Transfer immediately to a gas-tight syringe or VOA vial. 

11.2.5. Dilutions may be made in volumetric flasks or graduated cylinders (10-mL to 100- 
mL). Select the flask or cylinder that will allow for the necessary dilution. 
Intermediate dilutions may be necessary for extremely large dilutions. All steps must 
be performed without delays until the diluted sample is in a gas-tight syringe or 
VOA vial. 

1 1.2.5.1 .Calculate the approximate volume of organic-free reagent water to be 
added to the flask or cylinder selected and add slightly less than this quantity 
of organic-free reagent water to the flask. 

11.2.5.2. Using a syringe, inject the proper aliquot of sample into the flask. Dilute 
the sample to the mark with organic-free reagent water. Cap the flask and 
invert three times. 

1 1.2.5.3.Fill a VOA vial with the diluted sample and label. 

Note: The process of taking an aliquot destroys the validity of the liquid sample for future 
analysis; therefore, if there is only one VOA vial, the analyst should carehlly 
transfer the remaining sample into a 20-mL VOA vial or fill the vial with giass 
beads until zero headspace is achieved. Seal the vial with zero headspace. 

1 1.2.6. Add surrogate spiking solution and, if applicable, internal standard spiking solution 
as required by the determinative method. The surrogate and internal standards may 
be mixed and added as a single spiking solution. Matrix spiking solutions, if 
indicated, should be added to the designated QC samples at this time. Note that 
some autosamplers are designed to add these standards automatically. Autosamplers 
employ a lpL internal and surrogate standard injection loop so the spiking solution 
should be prepared at the appropriate concentration. 

11.3. Sample introduction and purging 

1 1.3.1. All samples and standard solutions must be allowed to warm to ambient temperature 
before analysis. 

11.3.2. Assemble the purge-and-trap device. The operating conditions for the GC and 
GCMS are given in the determinative method. Whole oven cooling may be needed 
for certain GC columns andor certain GCMS systems to achieve' adequate 
resolution of the gases. Make certain that the valve on the purge device is in the 
position open to the transfer line from the autosampler. 
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1 1.3.3. Adjust the purge gas flow rate (nitrogen or helium) to 25-50 mL/min on the purge- 
and-trap device. Optimize the flow rate to provide the best response for 
chloromethane and bromoform, if these compounds are analytes. Excessive flow 
rate reduces chloromethane response,whereas insufficient flow reduces bromoform 
response. 

1 1.3.4. Load the autosampler with the standards and/or samples to be analyzed. 

11.3.5. Purge the sample for the time and at the temperature specified in Table 1. For 
GCMS analysis using Method 8260, purge time is 11 minutes at ambient 
temperature. 

1 1.4. Sample Desorption 

1 1.4.1. The procedures employed for sample desorption depend on the type of GC interface 
used. Procedures for non-cryogenic and cryogenic interfaces are described below. 
Analysts should also consult the instructions from the manufacturer of the purge- 
and-trap system and the supplier of the trap packing material. 

1 1.4.2. After the recommended purge time has elapsed (see Table 1 for guidance on purge 
times for specific methods), place the purge-and-trap system in the desorb mode and 
preheat the trap to 240°C (or other temperature recommended for the specific trap 
packing material) without a flow of camer gas passing through the trap. 

Note: Some purge-and-trap systems are capable of performing a moisture removal step 
(e.g., dry purge) which can eliminate excess moisture from the trap and gas lines by 
purging the trap just prior to the desorption step. 

11.4.3. Start the flow of the carrier gas, begin the GC temperature program, and start GC 
data acquisition. The carrier gas flow rate will depend on the trap employed. A flow 
rate of 15 mumin is used for the standard silica gel trap, while 10 mL/min may be 
adequate for other traps. Continue the carrier gas flow for 2 min, or as 
recommended by the manufacturer. Desorption times as low as 1.5 min may be 
adequate for analytes in Method 801 5. 

11.5. Trap Reconditioning 

1 1.5.1. After desorbing the sample, recondition the trap by returning the purge-and-trap 
device to the purge mode. Wait 15 seconds, then close the syringe valve on the 
purging device to begin gas flow through the trap. The trap temperature should be 
maintained at 260°C for Methods 8021 , 8260, and 8015. After a minimum of 7 
min, turn off the trap heater and open the syringe valve to stop the gas flow through 
the trap. When cool, the trap is ready for the next sample. 
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12. 

11.5.2. While the trap is being desorbed into the gas chromatograph, empty the purging 
chamber. Wash the chamber with a minimum of two 5 mL flushes of organic free 
reagent water (or methanol followed by organic free reagent water) to avoid 
carryover of volatile organics into subsequent analyses. 

QNQC REQUIREMENTS 

12.1. Before processing any samples, the analyst should demonstrate through the analysis of an 
organic-free reagent water method blank that all glassware and reagents are interference 
free. Each time a set of samples is extracted, or there is a change in reagents, a method 
blank should be processed as a safeguard against chronic laboratory contamination. The 
blank samples should be carried through all stages of the sample preparation and 
measurement. 

12.2. Refer to the SOP for the determinative method and the SOP for Analytical Batches and 
Analytical Sequences for minimum QC requirements. 

12.3. Any reagent blanks, laboratory control samples, or matrix spike samples should be 
subjected to exactly the same analytical procedures as those used on actual samples. 

Surrogate standards should be added to all samples when specified in the appropriate 
determinative method. 

12.4. 

13. DATA REDUCTION AND REPORTING 

13.1. If the initial analysis of a sample or a dilution of the sample has a concentration of analytes 
that exceeds the initial calibration range, the sample must be reanalyzed at a higher dilution. 
When a sample is analyzed that has a saturated response from a compound, this analysis 
must be followed by an analysis with a non-detect (<MRL) for the saturated compound. If 
the analysis immediately following the saturated analysis has a positive hit for the saturated 
compound, it must be reanalyzed for that compound. Sample analysis for the saturated 
compound may not resume until an analysis with a non-detect (<MFU) is performed. When 
an autosampler is used and samples are loaded in a continuous sequence, special care must 
be taken to prevent carryover. Evaluating sample history and screening information when 
scheduling sample analysis may minimize the amount of carryover. For grossly 
contaminated systems, the analysis of blanks may be necessary to decontaminate the system 
prior to W e r  analyses. 

13.2. All dilutions should keep the response of the major constituents (previously saturated peaks) 
in the upper half of the linear range of the curve. See Method 8000 and the specific 
determinative method for details on calculating analyte response. 
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TABLE 1 

PURGE-AND-TRAP OPERATING PARAMETERS 

Instrument Parameter 
Purge gas 
Purge gas flow rate 
Purge time 
Purge temperature 
Desorb temperature 
Backflush inert gas flow 
Desorb time 

Analysis Methods 
80 I 5/802 1 /8260 

He 
20-40 mL/min. 
1 1 .O f 0.1 min. 

Ambient 
240°C 

20-60 mL/min.' 
1.5 - 4 min. 

I 

'The desorption flow rate for Method 8021 with a wide 
bore capillary column will optimize at - 10-1 5 mL/min. 
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TABLE 2 

Quantity of Methanol Extract Required for Analysis of High-Concentration 
Soils/Sediments 

Approximate Concentration Range 
500 - 10,000 ug/kg 
1,000 - 20,000 ug/kg 
5,000 - 100,000 ug/kg 
25,000 - 500,000 ug/kg 

Volume of Methanol Extract' 
1 O O U L  
50uL 
1 OUL 
lOOuL of 1 :50 dilution' 

the volume of methanol added to 5 mL of water being purged should be kept constant. Add to the 5 mL 
whatever volume of methanol is necessary to maintain 100 uL added to the 5 mL. 

' Dilute an aliquot of the extract 1:50, then take 100 uL for analysis. 
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10.2. It is the responsibility of the department supervisor/manager to document analyst training. 
Documenting method proficiency, as described in 8260B, is also the responsibility of the 
department supervisor/manager. 

11. PROCEDURE 

1 1.1. Sample Preparation 

1 1 -1 .I. Water Samples 

1 1.1. I .  1 .No preparation is generally required, other than dilution with reagent water 
to bring analytes into the upper half of the calibration range. Thus, a 10 mL 
sample volume is run straight from the sample vial. See USEPA Methods 
8260B and 5030B for further discussion. 

1 1.1 .I .2.All water samples must be checked to have a pH 5 2 after sample analysis 
has taken place. Narrow range pH paper is used and the results are recorded 
on the injection Iog. 

1 I .  1.2. TCLP ZHE leachates are diluted 1 :400 in reagent water prior to analysis. 

1 1.1.3. Soil samples are analyzed as either low-level (5035) or mid-level (methanol 
extraction w/5030B purge&trap). 

1 1.1.3.1 .For low-level analyses, one of the sampling options given in method 5035 
is to be used. Depending on the option used, follow the instructions given 
in the method. The use of Encore samplers is the preferred sampling 
technique. 

1 1.1.3.1.1 .In the event that low-level analyses are specified but samples 
were not taken using a 5035 procedure, a portion of the sample is 
analyzed via direct heated purge of soil and EPA Method 5030A is 
cited. The analytical report should also be narrated with a statement 
indicating that 5030A has been deleted from SW-846. The low- 
level analyses require a calibration specific to direct soil analysis. 

1 1.1.3.1.2.For soil, 1-5 grams is weighed out into the sample vial and 5 mL 
of reagent water is added. QC spikes and internal standards are then 
added, and the sample is purged at a temperature of 40°C” *lo. 
Calibration standards, LCS, and method blanks require 5grarns 
Ottawa sand as the matrix. 

11.1.3.2.The mid-level type is a methanol extraction method. In general, a 5 gram 
wet weight of soil is extracted with 5 rnL of purge-and-trap methanol in a 
scintillation vial. Quickly add purge-and-trap methanol and the surrogate 
spike to the soil after transferring the soil aliquot to the vial. Cap and 
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vortex until the sample is thoroughly mixed. A 1 : 100 dilution (500uL to 
50mL) of this extract is then prepared in reagent water and analyzed using 
the water calibration. The extract weight, volume used, and methanol lot 
number are recorded on the injection log (or a bench sheet). 

NOTE: For soil/solid samples requiring VOA and non-VOA analyses and only one container 
was submitted to the lab, sample receiving will label the sample container as “VOA Analysis 
First’’ and/or attach a “VOA FIRST’ tag. The VOA department will remove a sample aliquot 
first for their analyses. The sample should be handled as if it were a Rush analysis, so that the 
other non-VOA analyses will not be unduly delayed. The VOA analyst who opens the 
container will either break the custody seal and will initial and date it when the container was 
opened or sign and date the “VOA FIRST” tag. A VOA Analysis First note will also be 
included on the SR. 

1 1.2. Calibration 

NOTE: Refer to the CAS SOP for Calibration of Instruments for Organics Chromatogaphic 
Analysis. The calibration procedure(s) and options chosen must follow the CAS protocols. 
In general, the calibration procedure is as follows: 

1 1.2.1. BFB Tuning 

11.2.1.1.Prior to calibration and sample analyses, analyze a 25ng or 50ng injection 
of Bromofluorobenzene (BFB). Each volatile GUMS analytical system set 
up to run 8260B must meet the criteria listed in Table 3 for the injection of 
BFB. The analysis time for BFB is used to define the start of the 12-hour 
window in which all analyses must be performed. Once the instrument is 
tuned, all subsequent analyses of standards, samples, and QNQC samples 
within the same 12-hour window must be analyzed using the identical mass 
spectrometer operating conditions. 

1 1.2.1.2.0btain the spectrum for evaluation using one of the following options: 

0 Three scans (the peak apex scan and the scans immediately preceding and 
following the apex) are acquired and averaged. Background subtraction is 
required, and must be accomplished using a single scan acquired no more 
than 20 s c m  prior to the elution of BFB. The background subtraction 
should be designed only to eliminate column bleed or instrument 
background ions. Do not subtract part of the BFB peak or part of any 
other closely eluting peak. 

Use one scan at the apex of the peak. Background subtraction is required, 
and must be accomplished using a single scan acquired no more than 20 
scans prior to the elution of BFB. The background subtraction should be 
designed only to eliminate column bleed or instrument background ions. 
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Do not subtract part of the BFB peak or part of any other closely eluting 
peak. 

0 Use one scan either directly preceding or following the apex of the peak. 
Background subtraction is required, and must be accomplished using a 
single scan acquired no more than 20 scans prior to the elution of BFB. 
The background subtraction should be designed only to eliminate column 
bleed or instrument background ions. Do not subtract part of the BFB 
peak or part of any other closely eluting peak. 

Use the average across the entire peak up to a total of 5 scans. Peak 
integration must be consistent with standard operating procedure. If the 
peak is wider than 5 scans, the tune will consist of the peak apex scan and 
the two scans immediately preceding and following the apex. Background 
subtraction is required, and must be accomplished using a single scan 
acquired no more than 20 scans prior to the elution of BFB. The 
background subtraction should be designed only to eliminate column 
bleed or instrument background ions. Do not subtract part of the BFB 
peak or part of any other closely eluting peak.. 

11.2.1.3.Evaluate the spectrum against the criteria specified in Table 3. The criteria 
used must be the same for all ion abundance criteria checks associated with 
a given analysis. For example, initial calibration, continuing calibration(s), 
QC, and sample analyses for a given sample must all use the same criteria. 

11.2.2. GCMS Analytical System Initial Calibrations 

1 1.2.2.1 .Prior to conducting any sample analyses, a multi-point (5  point minimum) 
calibration must be run. Recommended calibration levels are 0.5,2, 10,20, 
and 40 ppb for waters, and 5,20,50, 100, and 200 ppb for soils. Analyze 
each calibration standard and tabulate the area response of the characteristic 
quantitation ions (Table 4) versus concentration for each compound, 
internal standards and surrogate. Calculate the response factors (RF) for 
each compound and surrogate relative to the specified internal standard by: 

Where: 

A, = Area of the characteristic quantitation ion for compound x. 
Asm = Area of the characteristic quantitation ion for the specified 

C, = The concentration of the compound added. 
ClsTD = The concentration of the specified internal standard. 

internal standard. 
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11.2.2.2.Calculate the mean response factor ( R F x )  for each analyte and surrogate 
from the five calibration levels. Calculate standard deviation (SD) and the 
percent relative standard deviations (%RSD) for each analyte from the mean 
with: 

13.2.2.3.The % RSD should be less than 15% for each compound. However, the 
%RSD for each individual CCC must be less than 30%. The CCC's are: I ,1- 
Dichloroethene, Chloroform, 1 ,2-Dichloropropane, Toluene, Ethyibenzene 
and Vinyl Chloride. 

11.2.2.4.If a YO RSD greater than 30% is measured for any CCC, then corrective 
action to eliminate a system leak and/or column reactive sites is required 
before performing recalibration. 

, 

11.2.2.5.If the % RSD for any compound is 15% or less, linearity can be assumed 
over the calibration range, and the relative response factor for each analyte 
and surrogate is used to quantitate sample analytes. 

1 1.2.2.6.111 those instances where the %RSD for one or more analytes exceeds 15%, 
the initial calibration may still be acceptable if the following conditions are 
met: 

0 The mean of the RSD values for all analytes in the calibration 
standards is 5 15%. 

0 The mean RSD criteria applies to all target analytes in the 
calibration standards, regardless of whether or not they are of 
interest for a specific project. 

0 The data user must be supplied with an initial calibration summary 
indicating the compounds which exceed 15% RSD and the result of 
the mean RSD calculation. 

1 1.2.2.7. If all of the conditions in Section 1 1.2.2.6 are met and the %RSD is less 
than 30%, then the average response factor may be used to determine 
sample concentrations as described in Section 13.1. If the %RSD exceeds 
3'0%, then a linear regression or quadratic calibration is used. 

11.2.2.8.The response of 5 SPCC's must also be checked for their minimum RFx: 
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Chloromethane 0.10 
1,l -Dichloroethane 0.10 
Bromo form 0.10 
Chrorobenzene 0.30 
1,1,2,2-TetrachIoroethane 0.30 

1 1.2.3. Independent Calibration Verification 

11.2.3.1 .Following initial calibration, analyze an ICV standard. The ICV solution 
must be obtained for all analytes that are analyzed and reported. Calculate 
the concentration using the typical procedure used for quantitation. 
Calculate the percent difference (%D) from the ICV true value. The 
acceptance limits for the ICV are the same as those for the CCV. 

1 1.2.3.2. If a second source standard is not available or is cost prohibitive (such as 
certain non-routine analytes), then an independently prepared solution 
(prepared by analyst other than analyst preparing initial calibration 
standards) may be used as the ICV and must meet the criteria above. 

11.2.3.3.Mer the multi-point calibration has passed all of the above criteria, and the 
Independent Calibration Verification has been performed, samples can be I 

analyzed. The calibration curve mid-point standard may serve as the CCV for 
the opening set of samples within the same 12-hour window as the initial 
calibration. . 

1 1.2.4. Daily GCMS Calibration 

1 1.2.4.1 .The start of a 12-hour analysis window requires a check of the instrument 
tune via an injection of 25ng or 50 ng of BFB. Refer to section 1 1.2.1 for the 
procedure. If the criteria found in Table 3 are met, then a check of the initial 
calibration curve is done. If the first analysis of the BFB fails, inspect the 
instrument for malfunction and perform maintenance as necessary. A second 
BFB tune verification may then be performed. If the second run also fails, it 
may be necessary to retune and recalibrate the system. 

11 -2.4.2.After the tuning criteria have been verified, the initial calibration must be 
checked and verified by analyzing a midrange calibration standard. The 10 
ppb level for waters and 50 ppb level for soils is recommended. For water, 
CCVs are prepared by adding lop1 of the 50 ppm 8260 working standard and 
5p1 of the 2000 ppm ketone mix into 50 mL reagent water, and a 10 mL 
aliquot is purged (for MS02, the ketones are in the 5Oppm 8260 working 
standard and the ketone mix is not needed). For soil, CCVs are prepared by 
adding 12.5~1 of the 20Oppm (nominal) working standard into 50 mL reagent 
water, and a 5 mL aliquot is purged. The results are compared with those of 
the initial calibration's F .  The criteria for the SPCCs, as outlined above, 
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must be met. Also, the CCCs must meet < 20% drift from the initial 
calibration curve average RFs. For non-CCC analytes, the maximum 
allowable %Dif or %Drift is f30%, except dichlorofluoromethane, 
chlormethane, bromomethane, 2-Chloroethylvinylether, iodomethane, and 
vinyl acetate, which are +40%. 

11.2.4.3.If the tune criteria and the continuing calibration criteria are met, then the 
retention times of all compounds, surrogates, and internal standards are 
checked against the initial calibration. if the retention time for any internal 
standard changes by more than 30 seconds from the retention time from the 
mid-point standard of the most recent initial calibration, the system must be 
inspected for malhnctions and corrections must be made, as required. If the 
area for any of the internal standards changes by a factor of 2 (-50% to 
+loo%) from the area fiom the mid-point standard of the most recent initial 
calibration, corrections must be made to the system. 

1 1.2.5. Quantitation of all compounds will be based on the initial calibration. 

1 1.3. Identification of Analytes 

The MSD data system software identifies a sample component by first finding and identifjmg 
the surrogate and internal standards. After they have been integrated, the extracted ion 
chromatogram is searched for all calibrated analytes. The data system makes a positive 
identification for any peak associated with the proper time window and having the primary 
and secondary ions (as specified in the data system “method” file) in characteristic relative 
abundances. The analyte result is then calculated. The analyst reviews all analyses to 
confirm (or correct) all data system qualitative interpretations. The analyst should follow 
interpretation guidelines in the method for identification of analytes. Table 4 lists 
characteristic ions as given in Method 8260B. If there is no peak found for an analyte in the 
expected retention time window and the mass spectrum does not match according to the 
method criteria, then the analyte is ”not found”. Print out spectra for all confirmed hits. 

QNQC REQUIREMENTS 

Note: The analyst should refer to the CAS SOP for Sample Batches and the CAS SOP for The 
Determination of Method Detection Limits. 

12.1. Initial Precision and Recovery Validation 

The accuracy and precision of the procedure must be validated before analysis of samples 
begin, or whenever significant changes to the procedures have been made. To do this, 
analyze four water sample spikes, calculate the average recovery and standard deviation, and 
evaluate as described in EPA SW-846. The concentration of the analytes to be spiked should 
be in the working calibration range. Initial Precision and Recovery studies should be 
performed as part of analyst training. Copies of the studies should be maintained in the lab 
and in the analyst’s training file. 
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12.2. Method Detection Limits 

12.2.1. A method detection limit (MDL) study must be undertaken before analysis of samples 
begins. To establish detection limits that are precise and accurate, the analyst must 
perform the following procedure. Spike a minimum of seven blank replicates with a 
MDL spiking solution (at a level below the MRL) for each target analyte, extract, and 
analyze. The MDL studies should be done for each matrix, prep method, and 
instrument. Refer to the CAS SOP for The Determination of Method Detecion 
Limits. 

12.2.2. Calculate the average concentration found (x) in the sample concentration, and the 
standard deviation of the concentrations for each analyte. Calculate the MDL for 
each analyte using the correct T value for the number of replicates. The MDL study 
should be done annually. 

12.3. Ongoing QC Samples required are described in the CAS-Kelso Quality Assurance Manual 
and in the SOPfor Sample Batches. For every 12-hour analysis window, after meeting the 
tune and continuing calibration criteria, at least one method blank, one LCS, and one 
MS/DMS pair must be run for each matrix. Analytical windows must have at least one base 
(primary) sample analysis to require a MSDMS pair. 

12.3.1. Method blank - A method blank is analyzed with every batch of 20 or fewer samples 
to demonstrate that there are no method interferences. The method blank must 
demonstrate that interferences from the analytical and preparation steps minimized. 
No target analytes should be detected above the MRL in the method blank. For some 
project specific needs, addition4 requirements or exceptions may be given. 

Note: For DoD projects, no target analytes should be detected in the Method Blank 
above '/2 the MRL. 

12.3.2. A lab control sample (LCS) must be prepared and analyzed with every batch of 20 or 
fewer samples. The LCS is prepared by spiking a blank with the matrix spike 
solution, and going through the entire preparation and analysis. Calculate percent 
recovery (%R) as follows: 

'YoR=X/TVx 100 

Where X =Concentration of the analyte recovered 
TV =True value of amount spiked 

Evaluate the recovery using the QC acceptance criteria in Attachment C. If the lab 
control sample (LCS) fails acceptance limits for any of the control compounds, the 
analyst must evaluate the sample preparation, analytical system, and calibration. 
Corrective action must be taken. Corrective action may include re-extraction, re- 
analysis, and/or recalibration and re-analysis. 
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12.3.3. A matrix spike/duplicate matrix spike (MSDMS) must be prepared and analyzed 
with every batch of 20 or fewer samples. The MS is prepared by spiking a sample 
aliquot with the matrix spike solution, and going through the entire preparation and 
analysis. Calculate percent recovery (%R) as follows: 

%R = ~ x- *I X I 0 0  
TV 

Where X =Concentration of the analyte recovered 
XI =Concentration of unspiked analyte 
TV =True value of amount spiked 

Calculate Relative Percent Difference (RPD) as: 

RPD = R1 - R2 x I00 
(RI -k R2) /2  

Where R1= % recovery of the MS 
R2 = %recoveryoftheDMS 

Evaluate the recovery and RPD using the QC acceptance criteria in Attachment C. 
If the MSDMS recovery is out of acceptance limits for reasons other than matrix 
effects, corrective action must be taken. 

12.3.4. Calculate and evaluate the surrogate recovery using the QC acceptance criteria in 
Attachment C. If surrogate recovery is outside acceptance criteria, the sample data 
must be closely evaluated for possible matrix interferences. If none are present, then 
corrective action must be identified. 

12.4. Acceptance Criteria 

12.4.1. The acceptance criteria for tuning verification, initial, and continuing calibration 
verification have been outlined above in Section 1 1. 

12.4.2. Current acceptance criteria for matrix spikes, LCSs and surrogates are listed in 
Attachment C and in QA document QCLIMITS.xls. The acceptance criteria listed 
are current criteria, but are subject to change as control limits are updated. 

12.5. Corrective action requirements have been outlined above in Section 11. Also, the corrective 
action requirements of any project-specific project plan should be used when applicable. 

12.6. Additional QNQC measures include control charting of QC sample results. 
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13. DATA REDUCTION, REVIEW, AND REPORTING 

13.1. Calculations 

13.1 . l .  The GCNS data stations, in current use, all use the H-P RTE Integrator to generate 
the raw data used to calculate the standards RFx values, the sample amounts, and the 
spike values. The software does three passes through each data file. The first two 
identify and integrate each internal standard and surrogate. The third pass uses the 
time-drift information from the first two passes to search for all method analytes in 
the proper retention times and with the proper characteristic quantitation ions. The 
results for a water sample are calculated as follows when RFx is used: 

- 

- 

Where: A, = the amount, in ppb, of the analytes in the sample; 
Resp, = the peak area of the analytes of interest; 
Resprsm = the peak area of the associated internal standard; 
Amtlsm = the amount, in ppb, of internal standard added 
- 
RFx = the average response from the five-point for the analytes of 
interest. 

13.1 -2. The results for low-level soil work are calculated by taking the normal print out, in 
ppb, (see the water results outlined above) and correcting for the total, dry soil 
sample actually purged: 

(5 grams) 
= A ,  Low- Level Soil 

( A x )  = (ASW, gr)("/.SoIids) 

Where: A, = the amount, in ppb, from the data system; five grams is 
the nominal amount of soil that is heated and purged; 

% Solids the correction factor for dry weight. 

13.1.3. Results for a high-level soil extract are calculated as follows: 

ASW, = the actual soil wet weight, in grams, that is purged; and 

(Dilution)(I 0 ml) 
( A x )  = (ASW,)(D/o Solids) 

= A,  High - Level Soil Amt. 

Where: A, = the data station results, in ppb; 
Dilution = the dilution of the extract. 
10 ml = the amount of methanol used to extract the soil; 
ASW, = the actual wet weight of soil extracted; and 
YO Solids =the dry soil correction. 



SOP NO.: VOC8260B 
Revision 9 

Date: 1 1/18/04 
Page 18 of 28 

13.2. Data Review 

Following primary data interpretation and calculations, all data is reviewed by a secondary 
analyst. Following generation of the report, the report is also reviewed. Refer to the SOP 
for Laboratory Data Review Process for details. 

1 3 -3. Reporting 

13.3. I. Reports are generated using the STEALTH Data Reporting System which compiles 
the SMO login information and Enviroquant data. This compilation is then 
transferred to a file, which STEALTH uses to generate a report. The forms 
generated may be CAS standard reports, DOD, or client-specific reports. The 
compiled data from LIMS is also used to create EDDs. 

13.3.2. Alternatively, Excel templates located in R:\VOA\forms may be used to prepare 
reports from hard-copy data. The analyst should choose the appropriate form and 
QC pages to correspond to required tier level. The detected analytes, surrogate and 
matrix spikes are then transferred, by hand, to the templates. 

I 14. CONTENGENCIES FOR HANDLING OUT-OF-CONTROL OR UNACCEPTABLE 
DATA 

Corrective action measures applicable to specific analysis steps are discussed in the applicable 
section of this (and other applicable) SOP(s). Also, refer to the SOP for Nonconformity and 
Corrective Action for correct procedures for identifying and documenting such data. Procedures 
for applying data qualifiers are described in the SOP for Report Generation or in project-specific 
requirements. 

15. METHOD PERFORMANCE 

This method was validated through single laboratory studies of accuracy and precision. Refer to 
the reference method for additional method performance data available. 

The method detection limit (MDL) is established using the procedure described in the SOP €or 
The Determination of Method Detection Limits (ADM-MDL). Method Reporting Limits are 
established for this method based on MDL studies and as specified in the CAS Quality 
Assurance Manual. 

16. POLLUTION PREVENTION 

It is the laboratory’s practice to minimize the amount of solvents and reagents used to perform 
this method wherever technically sound, feasibly possible, and within method requirements. 
Standards are prepared in volumes consistent with laboratory use in order to minimize the 
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volume of expired standards to be disposed of. The threat to the environment from solvents 
and/or reagents used in this method may be minimized when recycled or disposed of properly. 

WASTE MANAGEMENT 

17.1. The laboratory will comply with all Federal, State and local regulations governing waste 
management, particularly the hazardous waste identification rules and land disposal 
restrictions as specified in the CAS EH&S Manual. 

17.2. This method uses non-halogenated solvents and any waste generated from this solvent must 
be placed in the collection cans in the lab. The solvent will then be added to the hazardous 
waste storage area and disposed of in accordance with Federal and State regulations. 

TRAINING 

18.1. Training Outline 

18.1.1. Review literature by reading references. Review the EPA methodology and any 
applicable state-specific methods. Review the SOP. Also review the MSDS for 
methanol. 

18.1.2. Observe the procedure as performed by an experienced analyst at least three 
times. 

18.1.3.Assist in the procedure under the guidance of an experienced analyst for a period 
of three months. During this training process, the analyst is expected to 
transition from a role of assisting, to performing the procedure with minimal 
oversight from an experienced analyst. 

18.1.4.Following the three-month training period the analyst is expected to complete an 
initial precision and recovery (IPR) study for solid samples by direct, solid 
samples by extraction, and water samples. Summaries of the IPR are reviewed 
and signed by the supervisor and forwarded to the employee’s training file. 

18.1.4.1 .Perform IPR studies by preparing and analyzing four replicate 
laboratory control samples spiked at a level of 10-20 times the MRL. 
Calculate average percent recovery and relative standard deviation for the 
four replicate analyses. Refer to Method 8000B and 8260B for analysis 
and evaluation guidelines. 

18.1.4.2.For applicable tests, IPR studies should be performed in order to be 
equivalent to NELAC’s Initial Demonstration of Capability. 

18.2. Training is documented following the SOP for Documentation of Training. 
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NOTE: When the analyst training is documented by the supervisor on internal training 
documentation forms, the supervisor is acknowledging that the analyst has read and 
understands this SOP and that adequate training has been given to the analyst to 
competently perform the analysis independently. 

19. REFERENCES 

19.1. 

19.2. 

19.3. 

19.4. 

19.5. 

CAS SOP for Purge and Trap for Aqueous Samples (VOC-5030). 

CAS SOP for Purge and Trap Extraction for Volatile Organics in Soil and Waste Samples, 
Closed System (VOC-5035). 

Volatile Organic Compounds by Gas Chromatography/Mass Spectromehy (GC/MS): 
Capillary Column Technique, U.S. EPA, SW-846, Final Update 111, Method 8260B, Revision 
2, December 1996. 

Purge and Trap, U.S. EPA, SW-846, Final Updates I and 111, Methods 5030A (Rev. 1) and 
5030B (Rev. 2). 

Closed System Purge-and-Trap and Extraction for Volatile Organics in Soil and Waste, U S .  
EPA, SW-846, Final Update 111, Method 5035, Revision 0, December 1996. 
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TABLE 1 
Method 8260B Analyte List 

1 , 1, I ,2-Tetrachloroethane 
1,1,1 -Trichloroethane (TCA) 
1 , 1,2-Trichloroethane 
1,l -Dichloroethane 
1 , 1 -Dichloroethene 
1, l  -Dichloropropene 
1,2-Dibromoethane (EDB) 
1,2-Dichloroethane 
1,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 
2-Butanone (MEK) 
2-Hexanone 
4-Methyl-2-pentanone (MIBK) 
Acetone 
Benzene 
Bromochloromethane 
Bromodichloromethane 
Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis- 1,2-Dichloroethene 
cis-l,3-Dichloropropene 
Dibromochloromethane 
Dibromomethane 
Dichlorodifluoromethane (CFC 1 2) 
Ethylbenzene 
Methylene Chloride 
Tetrachloroethene (PCE) 
Toluene 
trans-I ,2-Dichloroethene 
trans-I ,3-Dichloropropene 
Trichloroethene (TCE) 
Trichlorofluoromethane (CFC 1 1 ) 
Vinyl Chloride 

Water MRL 
4 g / L  

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
2 

0.5 
0.5 
0.5 
0.5 
20 
20 
20 
20 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0 .-5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
2 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

Soil MRL(low) Soil MRL(mid) 
u g / b  

5 
5 
5 
5 
5 
5 
20 
5 
5 
5 
5 

20 
20 
20 
50 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

1 0  
5 

. 5  
5 
5 
5 
5 
5 

mg/kg 
.05 
.05 
.05 
.05 
.05 
.05 
0.1 
.05 
.05 
.05 
.05 
1 
1 
1 
1 
.05 
.05 
-05 
.05 
-05 
.05 
.05 
.05 
.05 
.05 
.05 
.05 
.05 
.05 
.05 
.05 
.25 
.05 
.05 
.05 
.05 
.05 
.05 
.05 



TABLE 1, continued 

Compound 

Total Xylenes 
Styrene 
Bromoform 
lsopropylbenzene 
I, 1 ,Z,Z-Tetrachloroethane 
1,2,3-Trichloropropane 
Bromobenzene 
n-Propyl benzene 
2-Chlorotoluene 
4-Chlorotoluene 
1,3,5-Trimethylbenzene 
tert-Butylbenzene 
II2,4-Trimethylbenzene 
sec-Butyl benzene 
1,3-Dichlorobenzene 
4-lsopropyltoluene 
1,4-Dichlorobenzene 

1,2-Dichlorobenzene 
1 n-Butylbenzene 

1,2-Dibromo-3-chloropropane (DBCP) 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
Acetonitrile (Methyl Cyanide) 
Acrolein 
Acrylonitrile 
2-Chloro-I ,3-butadiene (Chloroprene) 
3-Chloro-I -propene (Ally1 Chloride) 
trans- + cis-I ,4-DichIoro-Z-butene 
1,4-Dioxane 
Ethyl Methacrylate 
lodomethane (Methyl Iodide) 
lsobutyl Alcohol (2-Methyl- 1 -propanol) 
Methacry lonit rile 
Methyl Methacrylate 
Propionitrile (Ethyl Cyanide) 

Water MRL 
ug/L 

1 
0.5 
0.5 
2 

0.5 
0.5 
0.5 
2 
2 
2 
2 
2 
2 
2 

0.5 
2 

0.5 
2 

0.5 
2 
2 
2 
2 
2 
5 

2 0  
20 
10 
5 
10 

2500  
2 
5 

200 
5 
5 
5 

Soil MRL(low) 

5 
5 
5 

20 
5 
5 
5 

20 
20 
20 
20 
20 
20 
20 
5 

20 
5 

20 
5 

20 
20 
20 
20 
20 

1000 
500  
50 

500  
5 0  
5 0  

12000  
5 0  
5 0  

1000 
5 0  
5 0  

250  

ug/kg 
Soil MRL(mid1 

mg/kg 
0.1 
.05 
.05 
0.2 
.05 
.05 
.05 
-02 
.02 
0.2 
0.2 
0.2 
0.2 
0.2 
-05  
0.2 
-05 
0.2 
.05 
0.1 
0.2 
0.2 
0.1 
0.2 
.25 
1 
1 

0.5 
.25 
0.5 
5 

0.1 
.25 
1 

.25 

.25 

.25 
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TABLE 2 

Standard Expiration Date Guidelines 

Standard Expiration time 

Neat Chemicals 

Stock Standards (unopened ampules, 
comrnercial€y prepared or lab prepared) 

Opened ampules (working stocks) 
0 concentration 3 5000 ppm 
0 

concentration < 1000 ppm 
concentration 1000 - 5000 ppm 

Working Standards 
0 

0 concentration _< 200 ppm 
concentration > 200 ppm (fuels) 

Expiration date 3 years from 
date opened, or supplier’s 
assigned date. 

Supplier’s assigned date, or 1 
year if no expiration date - 

provided. 

6 month expiration date. 
2 month expiration date. 
1 month expiration date. 

1 month expiration date. 
7 day expiration date. 

Internal Standard Solutions One month expiration date. 

Note: The analyst performing specific analytical procedures should use judgement and take into 
consideration the solution reactivity, volatility, and concentration when using standards to prepare calibration 
curves. Certain standards, depending on use and storage, may have shorter usable life than described in these 
guidelines. 
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TABLE 3 

4-Bromofluorobenzene Characteristic Ion Abundance Criteria 

Mass Ion Abundance Criteria Ion Abundance Criteria Ion Abundance Criteria 
MS04, MS05, MS12 MS02 MS13 

5 0  

75  

95  

96 

173 

174 

175 

176 

177 

Reference: 

15-40% of mass 95 

30-60% of mass 95 

Base peak, 100% relative 
abundance 

5-9% of mass 95 

< 2% of mass 174 

> 50% of mass 95 

5-9% of mass 174 

95 -101% of mass 174 

5-9% of mass 176 

EPA 82608 

15-40% of mass 95 

30-80% of mass 95 

Base peak, 100% relative 
a bundance 

5-9% of mass 95 

< 2% of mass 174 

> 50% of mass 95 

5-9% of mass 174 

95 -101 % of mass 174 

5-9% of mass 176 . 

EPA 524.2 

5-40% of mass 95 

20-70% of mass 95  

Base peak, 100% relative 
abundance 

5-9% of mass 95  

< 2% of mass 174  

5 0  - 200% of mass 95  

5-9% of mass 1 7 4  

95 -101 % of mass 174 

5-9% of mass 176 

Manufacturer Specifications 
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TABLE 4 

Characteristic Masses ( d z )  for Purgeable Organic Compounds 

Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Allyl alcohol 
Allyl chloride 
Benzene 
Benzyl chloride 
Bromoacetone 
Bromo benzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
iso-Butanol 
n-Butanol 
2-Butanone 
n-Butyl benzene 
sec-Buty lbenzene 
tert-Butylbenzene 
Carbon disulfide 
Carbon tetrachloride 
Chloral hydrate 
Chloroacetonitrile 
Chlorobenzene 
1 -Chlorobutane 
Chlorodibromomethane 
Chloroethane 
2-Chloroethanol 
Bis(2-chloroethyl) sulfide 
2-Chloroethyl vinyl ether 
Chloroform 
Chloromethane 
Chloroprene 
3-C hloropropionitrile 
2-Chlorotoluene 
4-Chlorotoluene 
1,2-Dibromo-3-chloropropane 
Dibromochloromethane 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-DichIorobenzene 
1 ,.l-Dichlorobenzene 
cis-I ,4-Dichloro-2-butene 
trans-I ,4-DichIoro-Z-butene 

58 
41 
56 
53 
57 
76 
78 
91 
136 
156 
128 
83 
173 
94 
74 
56 
72 
91 
105 
119 
76 
117 
82 
48 
112 
56 
129 
64 
49 
109 
63 
83 
50 
53 
54 
91 
91 
75 
129 
107 
93 
146 
146 
146 
75 
53 

43 
40,39 
55,58 
52,51 
58,39 
41, 39, 78 

126,65, 128 
43, 138, 93, 95 
77,158 
49, 130 
85,127 
175,254 
96 
43 
41 
43 
92, 134 
134 
91, 134 
78 
119 
44, 84, 86, 111 
75 
77,114 
49 
208,206 
66 
44,43, 51, 80 
111, 158, 160 
65, 106 
85 
52 
88, 90, 51 
49, 89, 91 
126 
126 
155, 157 
127 
109,188 
95,174 
111,148 
111,148 
111,148 
53, 77, 124, 89 
88,75 

- 
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TABLE 4 

Characteristic Masses ( d z )  for Purgeable Organic Compounds 
(Continued) 

Dichlorodifluoromethane 
1,l -Dichloroethane 
1,2-Dichloroethane 
1,l -Dichloroethene 
cis-I ,2-Dichloroethene 
trans-I ,2-Dichloroethene 
1,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 
1,3-Dichloro-2-propanol 
1,l -Dichloropropene 
cis-I ,3-Dichloropropene 
trans-I ,3-Dichloropropene 
1,2,3,4-Diepoxybutane 
Diethyl ether 
1,4-Dioxane 
Epichlorohydrin 
Ethanol 
Ethyl acetate 
Ethyl benzene 
Ethylene oxide 
Ethyl methacrylate 
Hexachlorobutadiene 
Hexachloroethane 
2-Hexanone 
2-Hydroxypropionitrile , 

lodomethane 
lsobutyl alcohol 
lsopropyl benzene 
p-lsopropyltoluene 
Malononitrile 
Methacrylonitrile 
Methyl acrylate 
Methyl-t-butyl ether 
Methylene chloride 
Methyl ethyl ketone 
Methyl iodide 
Methyl methacrylate 
4-Methyl-2-pentanone 
Naphthalene 
Nitrobenzene 
2-Nitropropane 
2-Picoline 
Pentachloroethane 
Propargyl alcohol 
b-Propiolactone 

85 
63 
62 
96 
96 
96 
63 
76 
77 
79 
75 
75 
75 
55 
74 
88 
57 
31 
88 
91 
44 
69 
225 
201 
43 
44 
142 
43 
105 
119 
66 
41 
55 
73 
84 
72 
142 
69 
100 
128 
123 
46 
93 
167 
55 
42 

87 
65,83 
98 
61,63 
61,98 
61, 98 
112 
78 
97 
43, 81, 49 
110,77 
77,39 
77,39 
57,56 
45,59 
58, 43, 57 
49, 62, 51 
45, 27, 46 
43, 45, 61 
106 
43,42 
41, 99, 86, 114 
223,227 
166,199,203 
58, 57, 100 
43, 42, 53 
127,141 
41, 42, 74 
120 
134, 91 
39, 65, 38 
67, 39, 52, 66 
85 
57 
86,49 
43 
127, 141 
41, 100,39 
43, 58, 85 

51,77 

66, 92, 78 
130, 132, 165,169 
39, 38, 53 
43,44 

- 

- 
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TABLE 4 

Characteristic Masses ( d z )  for Purgeable Organic Compounds 
(Continued) 

Propionitrile (ethyl cyanide) 
n-Propylamine 
n-Propylbenzene 
Pyridine 
Styrene 
II2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
I, 1,1,2-Tetrachloroethane 
1 ,I ,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1 -Trichloroethane 
1 ,I ,2-Trichloroethane 
Trichloroethene 
Trichlorofluorornethane 
1,2,3-Trichloropropane 
1,2,4-Trirnethylbenzene 
1,3,5-Trirnethylbenzene 
Vinyl acetate 
Vinyl chloride 
o-Xylene 
m-Xylene 
p-Xylene 

Surrogates: 

1,2-Dichloroethane-d4 
4-Bromofluorobenzene 
Dibrornofluorornethane 
Toluene-d8 

Internal Standards: 

1 ,4-Difluorobenzene 
Fluorobenzene 
1,4-Dichlorobenzene-d4 
Chlorobenzene-d5 

54 
59 
91 
79 
104 
180 
180 
131 
83 
164 
92 
97 
83 
95 
151 
75 
105 
105 
43 
62 
106 
106 
106 

65 
95 
113 
98 

114 
96 
152 
117 

52, 55, 40 
41,39 
120 
52 
78 
182, 145 
182, 145 
133, 119 
131,85 
129,131, 166 
91 
99,61 
97,85 
97,130, 132 
101,153 
77 
120 
120 
86 
64 
91 
91 
91 

67,51 
174, 176 
111, 192 
99,70 

63,88 
77, 70, 50 
115, 150 
119,82 
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ATTACHMENTS 

Attachment A 
Instrument Operating Parameters 

Attachment B 
Detailed Standard Preparation Instructions 

Attachment C 
QC Acceptance Criteria 



ATTACHMENT A 



Method Information For: D:\MSO2\METHODS\MS28260J.M 

:hod Sections To Run: 

( ) Save Copy of Method With Data 
( ) Pre-Run Cmd/Macro = 
(X) Data Acquisition 
(XI  Data Analysis 
(X) Post-Run Cmd/Macro = MACRO ",loctonet .MAC1I,G 

Method Comments: 
8260 METHOD FOR SOIL 

ACQUISITION PARAMETERS 

iAet : GC 
Tune File : J0N.U 
Acquisition Mode : Scan 

Solvent Delay : 2.10 min 

EM Absolute : False 
EMV Offset : 0.0 
Resulting Voltage : 1458.9 

[Scan Parameters] 

Low Mass : 35 
High Mass : 300 
Threshold : 500 
Sampling # : 3 A/D Samples 8 

[Real Time P l o t  Parameters] 

ie Window : 10 min 
_-onize Real Time Display : False 
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Plot 1 type : Total ion 
Scale minimum : 0 
Scale maximum : 1000000 
Plot 2 type : NO plot 

[GC Zone Temperatures] 

Inj. A : 150 C Off 
Inj. B : 0 C O f f  
Det. A : 175  C 
D e t .  B : 250 C 

[Oven Parameters] 

Oven Equib Time : 0.10 min 
Oven Max : 260 C 
Oven : On 
Cry0 : On 

[Oven Program] 

Initial Temp. : 20 C 
Initial Time : 2.00 min 

Rate (c/min) Final Temp. (C) Final Time (min) Level 
8 . 0 0  1 5 2  0.00 4 1  

2 30.00 220 3.23 
3 0.00 

Next Run Time : 24.00 min 

Injection Source : Manual 

[Purge Information] 

Purge A/B Init. Value O n  Time Off Time 
A Off 0.75 0 . 0 0  
B On 0.00 0.00 
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Y ‘hod Name: D:\MSO2\METHODS\MS2826OJ.M 

Sort By: Retention Time 

Output Destination 
Screen: No 
Printer: No 
File: No 

Integration Events: Meth Default 

Generate Report During Run Method: No 

Signal Correlation Window: 0.020 

Peak Location of Unknown: Apex 

cary to Search Minimum Quality 
h ~ S 7 5 K  0 

Integration Events: Meth Default 

Report Type: Summary 

Output Destination 
Screen: No 
Printer: No 
File: No 

Generate Report During Run Method: No 

Quantitative Report Settings 
_ _ _ _ _ _ - - - _ - - - - - - - - - - - - - - - - - -  

Report Type: Summary 

Output Destination 
Screen: Yes 
Printer: No 
File: No 

’ :rate Report During Run Method: No 
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TOPLEVEL PARAMETERS 
_ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _  

Method Information For:.D:\MS04\METHODS\524W2.M 

thod Sections To Run: 

( ) Save Copy of Method With Data 
( ) Pre-Run Cmd/Macro = 
( X )  Data Acquisition 
( ) Data Analysis 
(X) Post-Run Cmd/Macro = macro "loctonet.mac",g 

Method Comments: 
EPA METHOD 8260/APP on 0.25 DB-624 column 

ACQUISITION PARAMETERS 

2 e t : GC 
Tune File : BFB.U 
Acquisition Mode : Scan 

Solvent Delay : 4 . 0 0  min 

EM Absolute : False 
EMV Offset : 105.9 
Resulting Voltage : 2105.9 

[Scan Parameters] 

Low Mass : 35 
High M a s s  : 260 
Threshold : 500 
Sampling # : 3 A/D Samples 8 

[Real Time Plot Parameters] 

Time Window : 10 min 
:onize Real Time Display : False 

1 type : Total ion 
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Scale minimum : 0 
Scale maximum : 4000000 
Plot 2 type : NO plot 

[Inlet A Temperature Program Information] 

Oven Track : Off 
Inlet A Off 

[Inlet B Temperature Program Information] 

Oven Track : Off 
Initial Temp. : 250 C 
Initial Time : 480.00 min 

Level Rate (C/min) Final Temp. (C)  Final Time (min) 

Total Program Time: 480.00 min 
1 0 

[Inlet A Pressure Program Information] 

Constant Flow : O f f  
Initial Pres. : 1 0 . 0  psi 
Initial Time : 480.00 min 

.ve 1 Rate (psi/min) Final Pres. (psi) Final Time (min) 
1 0 

Total Program Time: 480.00 min 
Pressure Units : psi 

[Inlet A Flow Settings] 

Column length : 60.00 m 
Column diameter : 0.250 mm 
G a s  : He 
Vacuum compensation : O f f  
Pressure : 2 6 . 7  psi 
F l o w  : 1.5 ml/min 
Linear velocity : 26.8 cm/sec 

[Inlet B Pressure Program Information] 

Constant Flow : On 8.0 psi at 40 C 
Pressure Units : psi 

.[Inlet B Flow Settings] 

Column length : 60.00 m 
lumn diameter : 0.320 mm 
*s : He 
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Vacuum compensation : On 
Pressure : 8 . 3  psi 
Flow : 1 . 5  ml/min 
Linear velocity : 3 1 . 2  cm/sec 
,C-lit flow : 2 0  ml/min 

Lit ratio : 13.3 

[Auxiliary Channel C Information] 

Comment : 

Pressure Program: 
Initial Pres. : 0.0 psi 
Initial Time : 480.00 min 

Level Rate (psi/min) Final Pres. (psi) Final Time (min) 

Total Program Time: 480.00 min 
1 0 

[Auxiliary Channel D Information] 

Comment : 

Pressure Program: 
Initial Pres. : 0 . 0  psi 
Initial Time : 480.00 min 

Level Rate (psi/min) Final Pres. (psi) Final Time (min) 
1- 0 
!a1 Program Time: 480.00 min 

[Auxiliary Channel E Information] 

Comment : 

Pressure Program: 
Initial Pres. : 0 . 0  psi 
Initial Time : 4 8 0 . 0 0  min 

Level Rate (psi/min) Final Pres. (psi) Final Time (min) 

Total Program Time: 480.00 min 
1 0 

[Auxiliary Channel F Information] 

Comment : 

Pressure Program: 
Initial Pres. : 0.0 psi 
Initial Time : 480.00 min 

.el Rate (psi/min) Final Pres. (psi) Final Time (min) 
-c 0 
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Total Program Time: 4 8 0 . 0 0  min 

[GC Zone Temperatures] 

Inj, A : 170 C Off 
In]. B : 250 C 
Det. A : 170 C Off 
Det. B : 250 C 
Aux . : 280 C O f f  

[Oven Parameters] 

Oven Equib Time : 0.20 min 

Oven : On 

Ambient : 35 c 

Oven Max : 275 C 

C r y 0  : Off 

C r y 0  Blast : Off 

[Oven Program] 

Initial Temp. : 45 C 
Initial Time : 2.00 min 

vel R a t e  (C/min) Final Temp. (C)  Final Time (min) 
1 7 . 5 0  90 1.00 
2 1 5 . 0 0  1 6 0  0 . 0 0  
3 2 0 . 0 0  230 6 . 7 0  

Next Run Time : 23.87 min 

Injection Source : Manual 

[Purge Information] 

Purge A/B Init. Value On Time Off Time 
A On 0.00 0.00 
B On 0 . 0 0  0.00 

END OF ACQUISITION PARAMETERS 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ - - - - - - - - -  
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TOPLEVEL PARAMETERS 
_ _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _  

Method Information For: D:\MS05\METHODS\A - 8260.M 

'thod Sections To Run: 

( ) Save Copy of Method With Data 
( ) Pre-Run Cmd/Macro = 
(X) Data Acquisition 
(X) Data Analysis 
(X) Post-Run Cmd/Macro ='macro "loctonet.mac",g 

Method Comments: 
EPA METHOD 8260 FOR SOILS 

ACQUISITION PARAMETERS 

het : GC 
Tune File : SOIL BFB.U 
Acquisition Mode : Scan- 

Solven-t Delay : 4.30 min 

EM Absolute : False 
EMV Offset : 0 . 0  
Resulting Voltage : 2235.3 

[Scan Parameters] 

Low Mass : 35 
High Mass : 260 
Threshold : 500 
Sampling # : 3 A/D Samples 8 

[Real Time Plot Parameters] 

Time Window : 10 min 

-lot 1 type : Total ion 
:onize Real Time Display : False 
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Scale minimum : 0 
Scale maximum : 2000000 
Plot 2 type : NO 

[Inlet A Temperature Program Information] 

Oven Track : Off 
Inlet A Off 

[Inlet B Temperature Program Information] 

Oven Track : Off 
Initial Temp. : 250 C 
Initial Time : 480.00 min 

Level Rate (C/min) Final Temp. (C) Final Time (min) 

Total Program Time: 480.00 min 
1 0 

[Inlet A Pressure Program Information] 

Constant Flow : On 4 . 8  psi at 100 C 
Pressure Units : psi 

.nlet A Flow Settings] 

Column length : 60.00 m 
Column diameter : 0.320 mm 
Gas : He 
Vacuum compensation : On 
Pressure : 7.1 psi 
Flow : 1 . 0  ml/min 
Linear velocity : 26.2 cm/sec 
Split flow : 25 ml/min 
Split ratio : 25.0 

[Inlet B Pressure Program Information] 

Constant Flow : On 4.1 psi at 100 C 
Pressure Units : psi 

[Inlet B Flow Settings] 

Column length : 6 0 . 0 0  m 
Column diameter : 0.320 mm 
Gas : He 
Vacuum compensation : On 
Pressure : 4.2 psi 

_-,near velocity : 22.7 cm/sec 
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Split flow : 20 m l / r n i n  
Split ratio : 2 6 . 7  

rnuxiliary Channel C Information] 

Comment : 

Pressure Program: 
Initial Pres. : 0.0 psi 
Initial Time : 480.00 min 

Level .Rate (psi/min) Final Pres. (psi) Final Time (min) 

Total Program Time: 480.00 min 
1 0 

[Auxiliary Channel D Information] 

Comment: 

Pressure Program: 
Initial Pres. : 0.0 psi 
Initial Time : 480.00 min 

Level Rate (psi/min) Final Pres. (psi) Final Time (min) 

Total Program Time: 480.00 min 
1 0 

kxiliary Channel E Information] 

Comment : 

Pressure Program: 
Initial Pres. : 0.0 psi 
Initial Time : 480.00 min 

Level Rate (psi/min) Final Pres. (psi) Final Time (min) 

Total Program Time: 480.00 min 
1 0 

[Auxiliary Channel F Information] 

Comment : 

Pressure Program: 
Initial Pres. : 0 . 0  psi 
Initial Time : 480.00 min 

Level Rate (psi/min) Final Pres - (psi) Final Time (min) 
Total Program Time: 480.00 min 
1 0 

Method: A - 8260.M Tue Sep 0 7  09:51:21 2004 Page: 3 



Z Zone Temperatures] 

Inj. A : 170 C Off 
In]. B : 250 C 
Det. A : 170 C Off 
Det. B : 250 C 
Aux . : 280 C 

[Oven Parameters] 

Oven Equib Time : 0.00 min 

Oven : On 
Cry0 : On 
Ambient : 35 c 

Oven Max : 225 C 

Cry0 Blast : Off 

[Oven Program] 

Initial Temp. : 40 C 
Initial Time : 1 . 5 0  min 

Level Rate (C/min) Final Temp 
1 10.00 200 
2 30.00 220 
3 0.00 
ut Run Time : 24.00 min 

(C) Final Time (min) 
0.00 
5.83 

Injector Information 
- - - - - - _ _  - - _ _- - - _- - -  

Injection Source : Manual 

[Purge Information] 

Purge A/B Init. Value On Time Off Time 
A On 0.00 0.00 
B On 0.00 0.00 

END OF ACQUISITION PARAMETERS 
_ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Method: A - 8260.M Tue Sep 07 09:51:21 2004 Page: 4 
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the line when the sampler is at the designated depth, to cause the stoppers to close the cylinder, which is 
then raised. Water is removed through a valve to fill sample bottles. 

5.3.5 Surface Water Sampling Techniques 

Most samples taken during site investigations are grab samples. Typically, surface water sampling 
involves immersing the sample container in the body of water; however, the following suggestions are 
made to help ensure that the samples obtained are representative of site conditions: 

The most representative samples are obtained from mid-channel at a 0.6-foot stream depth in a well- 
mixed stream. 

Although the containers used to obtain the samples are previously laboratory cleaned,' it is suggested 
that the sample container be rinsed at least once with the water to be sampled before the sample is 
taken. This is not applicable when sample containers are provided "pre-preserved." 

For sampling running water, it is suggested that the farthest downstream sample be obtained first, and 
that subsequent samples be taken as one works upstream. In general, work from zones suspected of 
low contamination to zones of high contamination. 

To sample a pond or other standing body of water, the surface area may be divided into grids. A 
series of samples taken from each grid node is combined into one sample, or several grid nodes are 
selected at random. 

Care should be taken to avoid excessive agitation of the water, as loss of volatile constituents could 
result. 

When obtaining samples in 40 mL septum vials for volatile organics analysis, it is important to exclude 
any air space in the top of the bottle and to be sure that the Teflon liner of the septum faces in after 
the vial is filled and capped. The vial can be turned upside down to check for air bubbles. 

Do not sample at the surface, unless sampling specifically for a known constituent that is immiscible 
and on top of the water. Instead, the sample container should be inverted, lowered to the approximate 
depth, and held at about a 45-degree angle with the mouth of the bottle facing upstream. When 
sample containers are provided "pre-preserved," use a dedicated, clean, un-preserved bottle for 
sampling and transfer to an appropriately preserved container. 

5.4 Onsite Water Qualitv Testing 

Onsite water quality testing shall be conducted as described in SOP 2. 

5.5 Sediment Sampling 

5.5.1 General 

Sediment samples are usually collected at the same verticals at which water samples were collected. If 
only one sediment sample is to be collected, the sampling location shall be approximately at the center of 
the water body. 

Generally, the coarser grained sediments are deposited near the headwaters of the reservoir. Bed 
sediments near the center of a water body will be composed of fine-grained materials that may, because 
of their lower porosity and greater surface area available for adsorption, contain greater concentrations of 
contaminants. The shape, flow pattern, bathometry (i.e., depth distribution), and water circulation patterns 
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must all be considered when selecting sediment sampling sites. In streams, areas likely to have sediment 
accumulation (e.g., bends, behind islands or boulders, quiet shallow areas or very deep, low-velocity 
areas) shall be sampled while areas likely to show net erosion (i.e., high-velocity, turbulent areas) and 
suspension of fine solid materials, shall be avoided. 

Chemical constituents associated with bottom material may reflect an integration of chemical and 
biological processes. Bottom samples reflect the historical input to streams, lakes, and estuaries with 
respect to time, application of chemicals, and land use. Bottom sediments (especially fine-grained 
material) may act as a sink or reservoir for adsorbed heavy metals and organic contaminants (even if 
water column concentrations are below detection limits). Therefore, it is important to minimize the loss of 
low-density "fines" during any sampling process. 

All relevant information pertaining to sediment sampling shall be documented as applicably described in 
SOP 5. 

5.5.2 Sampling Equipment and Techniques 

A bottom-material sample may consist of a single scoop or core, or may be a composite of several 
individual samples in the cross section. Sediment samples may be obtained using onshore or offshore 
techniques. 

When boats are used for sampling, life preservers must be provided and two individuals must undertake 
the sampling. An additional person shall remain onshore in visual contact at all times. 

The following samplers may be used to collect bottom materials: 

0 Scoop sampler. 
0 Dredge samplers. 

Each type of sampler is discussed subsequently. 

Scoop Sampler 

A scoop sampler consists of a pole to which a jar or scoop is attached. The pole may be made of 
bamboo, wood or aluminum and be either telescoping or of fixed length. The scoop or jar at the end of the 
pole is usually attached using a clamp. 

If the water body can be sampled from the shore or if it can be waded, the easiest and best way to collect 
a sediment sample is to use a scoop sampler. This reduces the potential for cross-contamination. This 
method is accomplished by reaching over or wading into the water body and, while facing upstream (into 
the current), scooping the sampler along the bottom in the upstream direction. It is very difficult not to 
disturb fine-grained materials of the sediment-water interface when using this method. 

Dredqes 

Dredges are generally used to sample sediments that cannot easily be obtained using coring devices (i.e., 
coarse-grained or partially-cemented materials) or when large quantities of sample are required. Dredges 
generally consist of a clam shell arrangement of two buckets. The buckets either may close upon impact 
or be activated by use of a "messenger". Most dredges are heavy (up to several hundred pounds) and 
require use of a winch and crane assembly for sample retrieval. ,There are three major types of dredges: 
Peterson, Eckman and Ponar dredges. 
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The Peterson dredge is used when the bottom is rocky, in very deep water, or when the flow velocity is 
high. The Peterson dredge shall be lowered very slowly as it approaches bottom, because it can force out 
and miss lighter materials if allowed to drop freely. 

The Eckman dredge has only limited usefulness. It performs well where bottom material is unusually soft, 
as when covered with organic sludge or light mud. It is unsuitable, however, for sandy, rocky, and hard 
bottoms and is too light for use in streams with high flow velocities. 

The Ponar dredge is a Peterson dredge modified by the addition of side plates and a screen on the top of 
the sample compartment. The screen over the sample compartment permits water to pass through the 
sampler as it descends thus reducing the "shock wave" and permitting direct access to the secured 
sample without opening the closed jaws. The Ponar dredge is easily operated by one person in the same 
fashion as the Peterson dredge. The Ponar dredge is one of the most effective samplers for general use 
on all types of substrates. 

6.0 REFERENCES 

American Public Health Association, 1980. 
Wastewater, 15th Edition, APHA, Washington, D.C. 

Feltz, H. R., 1980. Siqnificance of Bottom Material Data in Evaluatinq Water Quality in Contaminants and 
Sediments. Ann Arbor, Michigan, Ann Arbor Science Publishers, Inc., V. 1, p. 271 -287. 

Kittrell, F. W., 1969. A Practical Guide to Water Qualitv Studies of Streams. U.S. Federal Water Pollution 
Control Administration, Washington, D.C., 135 p. 

U.S. EPA, 1979. Methods for Chemical Analvsis of Water and Wastes. EPA-600/4-79-020. 

Standard Methods for the Examination of Water and 

U.S. EPA, 1980. Standard Operatinu Procedures and Qualitv Assurance Manual. Water Surveillance 
Branch, USEPA Surveillance and Analytical Division, Athens, Georgia. 

U.S. Geological Survey, 1977. National Handbook of Recommended Methods for Water-Data Acquisition. 
Off ice of Water Data Coordination, USGS, Reston, Virginia. 
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SOP 4 

SAMPLE HANDLING 

1.0 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to provide information on sample 
preservation, packaging, and shipping procedures to be used in handling environmental samples 
submitted for chemical constituent, biological, or geotechnical analysis. Sample chain-of-custody 
procedures and other aspects of field documentation are addressed in SOP 5. 

2.0 SCOPE 

This procedure: 

0 Describes the appropriate containers to be used for samples depending on the analyses to be 
performed, and the steps necessary to preserve the samples when shipped off site for chemical 
analysis. 

0 Provides instruction for sample packaging and shipping in accordance with current US. Department of 
Transportation (DOT) regulations. 

3.0 GLOSSARY 

Hazardous Material - A substance or material which has been determined by the Secretary of 
Transportation to be capable of posing an unreasonable risk to health, safety, and property when 
transported in commerce, and which has been so designated. Under 49CFR, the term includes 
hazardous substances, hazardous wastes, marine pollutants, and elevated temperature materials, as well 
as materials designated as hazardous under the provisions of 5172.101 and 5172.102 and materials that 
meet the defining criteria for hazard classes and divisions in Part 173. 

Hazardous Waste - Any substance listed in 40 CFR 261, Subpart D, or otherwise characterized as 
ignitable, corrosive, reactive, or toxic (as defined by Toxicity Characteristic Leaching Procedure, TCLP, 
analysis) as specified under 40 CFR 261, Subpart C, that would be subject to manifest requirements 
specified in 40 CFR 262. Such substances are defined and regulated by EPA. 

Markinq - A descriptive name, identification number, instructions, cautions, weight, specification or UN 
marks, or combination thereof required on outer packaging of hazardous materials. 

p.oJ - Not otherwise indicated (may be used interchangeably with n.0.s.). 

- Not otherwise specified. 

ORM - Other regulated material (see DOT 49 CFR 173.144). 

Packaqinq - A receptacle and any other components or materials necessary for compliance with the 
minimum packaging requirements of 49 CFR 174, including containers (other than freight containers or 
overpacks), portable tanks, cargo tanks, tank cars, and multi-unit tank-car tanks to perform a containment 
function in conformance with the minimum packaging requirements of 49 CFR 173.24(a) & (b). 

Placard - Color-coded, pictorial sign which depicts the hazard class symbol and name and which is placed 
on the side of a vehicle transporting certain hazardous materials. 
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Common Preservatives: 

Hydrochloric Acid - HCI 
0 Sulfuric Acid - H2S04 
0 Nitric Acid - HN03 
0 Sodium Hydroxide - NaOH 

Other Preservatives 

0 Zinc Acetate 
0 Sodium Thiosulfate - Na2S203 

Normalitv (N) - Concentration of a solution expressed as equivalent per liter, an equivalent being the 
amount of a substance containing 1 gram-atom of replaceable hydrogen or its equivalent. Thus, a 
one-molar solution of HCI, containing 1 gram-atom of H, is "one normal," whereas a one-molar solution of 
H2S04, containing 2 gram-atoms of H, is "two normal." 

Reportable Quantitv (RQ) - For the purposes of this SOP, means the quantity specified in column 3 of the 
Appendix to DOT 49 CFR 5172.101 for any material identified in column 1 of the appendix. A spill greater 
than the amount specified must be reported to the National Response Center. 

Sample - A sample is physical evidence collected from a facility or the environment, which is 
representative of conditions at the location and time of collection. 

4.0 RESPONSIBILITIES 

Field Operations Leader - Directly responsible for the bottling, preseivation, labeling, packaging, shipping, 
and custody of samples up to and including release to the shipper. 

Field Samplers - Responsible for initiating the Chain-of-Custody Record (per SOP SA-6.3), implementing 
the packaging and shipping requirements, and maintaining custody of samples until they are relinquished 
to another custodian or to the common carrier. 

5.0 PROCEDURES 

Sample identification, labeling, documentation, and chain-of-custody are addressed by SOP SA-6.3. 

5.1 Sample Containers 

Different types of chemicals react differently with sample containers made of various materials. For 
example, trace metals adsorb more strongly to glass than to plastic, whereas many organic chemicals 
may dissolve various types of plastic containers. In general, the sample container shall allow 
approximately 5-1 0 percent air space ("ullage") to allow for expansiodvaporization if the sample warms 
during transport. However, for collection of volatile organic compounds, headspace shall be omitted. The 
analytical laboratory will generally provide certified-clean containers for samples to be analyzed for 
chemical constituents. Shelby tubes or other sample containers are generally provided by the driller for 
samples requiring geotechnical analysis. Sufficient lead time shall be allowed for a delivery of bottle 
orders. Therefore, it is critical to use the correct container to maintain the integrity of the sample prior to 
analysis. 

Once opened, the container must be used at once for storage of a particular sample. Unused but opened 
containers are to be considered contaminated and must be discarded; because of the potential for 
introduction of contamination, they cannot be reclosed and saved for later use. Likewise, any unused 
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~ ~~ 

400 grams solid NaOH dissolved in 
870 mL double-distilled, deionized 
water; yields 1 liter of solution 

containers which appear contaminated upon receipt, or which are found to have loose caps or a missing 
Teflon liner (if required for the container), shall be discarded. 

1 ON 

5.2 Sample Preservation 

Many water and soil samples are unstable and therefore require preservation to prevent changes in either 
the concentration or the physical condition of the constituent(@ requiring analysis. Although complete and 
irreversible preservation of samples is not possible, preservation does retard the chemical and biological 
changes that inevitably take place after the sample is collected. Preservation techniques are usually 
limited to pH control, chemical addition(s), and refrigeration/ freezing (certain biological samples only). 

5.2.1 Overview 

The preservation techniques to be used for various analytes are listed in project planning documents. 
Reagents required for sample preservation either will be added to the sample containers by the laboratory 
prior to their shipment to the field or be added in the field (in a clean environment). Only high purity 
reagents shall be used for preservation. In general, aqueous samples of low-concentration organics (or 
soil samples of low- or medium-concentration organics) are cooled to 4°C. Medium-concentration 
aqueous samples and high-hazard organics samples are typically not preserved. Lowconcentration 
aqueous samples for metals are acidified with HN03, whereas medium-concentration and high-hazard 
aqueous metal samples are not preserved. Low- or medium-concentration soil samples for metals are 
cooled to 4"C, whereas high-hazard samples are not preserved. 

The following subsections describe the procedures for preparing and adding chemical preservatives. 
Attachments A and B indicate the specific analytes that require these preservatives. 

5.2.2 Preparation and Addition of Reagents 

Addition of the following acids or bases may be specified for sample preservation; these reagents shall be 
analytical reagent (AR) grade or purer and shall be diluted to the required concentration with deionized 
water before field sampling commences. To avoid uncontrolled reactions, be sure to Add Acid to water 
(not vice versa). A dilutions guide is provided below. 

AcidlBase 

Hydrochloric Acid (HCI) 

~ 

Sulfuric Acid (H2S04) 

Nitric Acid (HNO,) 

Sodium Hydroxide 
(NaOH) 

double-distilled, deionized water 

1 part concentrated H2S04: 1 part I 
double-distilled, deionized water 

18N 

Undiluted concentrated HN03 I 16N 

I Estimated 
Amount Required 
for Preservation 

5-10 mL 

2 - 5 m L  

2 - 5 m L  

2 mL 

The amounts required for preservation shown in the above table assumes proper preparation of the 
preservative and addition of the preservative to one liter of aqueous sample (assuming that the sample is 
initially at pH 7, is poorly buffered, and does not contain particulate matter; as these conditions vary, more 
preservative may be required). Consequently, the final sample pH must be checked using narrow-range 
pH paper, as described in the generalized procedure detailed below: 
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0 Pour off 5-10 mL of sample into a dedicated, clean container. Use some of this sample to check the 
initial sample pH using wide range (0-14) pH paper. Never dip the pH paper into the sample; always 
apply a drop of sample to the pH paper using a clean stirring rod or pipette. 

Add about one-half of the estimated preservative required to the original sample bottle. Cap and 
invert gently several times to mix. Check pH (as described above) using medium range pH paper (pH 
0-6 or pH 7.5-1 4, as applicable). 

' 

0 Cap sample bottle and seal securely. 

Additional considerations are discussed below: 

0 To test if ascorbic acid must be used to remove oxidizing agents present in the sample before it can 
be properly preserved, place a drop of sample on KI-starch paper. A blue color indicates the need for 
ascorbic acid addition. 

If required, add a few crystals of ascorbic acid to the sample and retest with the KI-starch paper. 
Repeat until a drop of sample produces no color on the KI-starch paper. Then add an additional 
0.6 grams of ascorbic acid per each liter of sample volume. 

Continue with proper base preservation of the sample as described, generally, above. 

0 Samples for sulfide analysis must be treated by the addition of 4 drops (0.2 mL) of 2N zinc acetate 
solution per 100 ml of sample. 

The 2N zinc acetate solution is made by dissolving 220 grams of zinc acetate in 870 mL of double- 
distilled, deionized water to make 1 liter of solution. 

The sample pH is then raised to 9 using the NaOH preservative. 

0 To test of sodium thiosulfate must be added to remove residual chlorine from a sample, test the 
sample for residual chlorine using a field test kit especially made for this purpose. 

If residual chlorine is present, add 0.08 grams of sodium thiosulfate per liter of sample to remove the 
residual chlorine. 

Continue with proper acidification of the sample as described, generally, above. 

For biological samples, 10% buffered formalin or isopropanol may also be required for preservation. 
Questions regarding preservation requirements should be resolved through communication with the 
laboratory before sampling begins. 

5.3 Field Filtration 

At times, field-filtration may be required to provide for the analysis of dissolved chemical constituents. 
Field-filtration must be performed prior to the preservation of samples as described above. General 
procedures for field filtration are described below: 

0 The sample shall be filtered through a non-metallic, 0.45-micron membrane filter, immediately after 
collection. The filtration system shall consist of dedicated filter canister, dedicated silicon tubing, and a 
peristaltic pump with pressure or vacuum pumping squeeze action (since the sample is filtered by 
mechanical peristalsis, the sample travels only through the tubing). 

05051 41 P SOP 4-4 CTO 0330 



NlROP Fridley 
RAMP 

Revision: 0 
Date: June 2005 
Section: SOP4 

Page 5 of 9 

0 To perform filtration, thread the silicon tubing through the peristaltic pump head. Attach the filter 
canister to the discharge end of the silicon tubing (note flow direction arrow); attach the aqueous 
sample container to the intake end of the silicon tubing. Turn the peristaltic pump on and perform 
filtration. 

Continue by preserving the filtrate (contained in the filter canister), as applicable and generally 
described above. 

5.4 Sample Packaninn and Shipping 

Samples collected for shipment from a site shall be classified as either environmental or hazardous 
material samples. Samples from drums containing materials other than Investigative Derived Waste 
(IDW) and samples obtained from waste piles or bulk storage tanks are generally shipped as hazardous 
materials. A distinction must be made between the two types of samples in order to: 

0 Determine appropriate procedures for transportation of samples (if there is any doubt, a sample shall 
be considered hazardous and shipped accordingly.) 

0 Protect the health and safety of transport and laboratory personnel receiving the samples (special 
precautions are used by the shipper and at laboratories when hazardous materials are received.) 

Detailed procedures for packaging environmental and hazardous material samples are outlined in the 
remainder of this section. 

5.4.1 Environmental Samples 

Environmental samples are packaged as follows: 

0 Place sample container, properly identified and with lid securely fastened in a plastic bag (e.g. Ziploc 
baggie), and seal the bag. 

Place sample in a cooler constructed of sturdy material that has been lined with a large, plastic (e.g. 
“garbage” bag). 

0 Pack with enough noncombustible, absorbent, cushioning materials such as vermiculite (shoulders of 
bottles must be iced if required) to minimize the possibility of the container breaking. 

If cooling is required, double-bag ice in Ziploc baggies and place around container shoulders and on 
top of absorbent packing material (minimum of 8 pounds of ice for a medium-size cooler). “Blue ice” 
may also be used. 

0 Seal (i.e., tape or tie top in knot) large liner bag. 

0 The original (top, signed copy) and extra carbonless copies of the COC form shall be placed inside a 
large Ziploc-type bag and taped inside the lid of the shipping cooler. If multiple coolers are sent but 
are included on one COG form, the COC form should be sent with the first cooler. The COC form 
should then state how many coolers are included with that shipment. 

0 Close and seal outside of cooler as described in SOP 5. Signed custody seals must be used. 
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Coolers must be marked as containing "Environmental Samples." The appropriate side of the container 
must be marked "This End Up" and arrows placed appropriately. No DOT marking or labeling is required; 
there are no DOT restrictions on mode of transportation. 

5.4.2 Determination of Shipping Classification for Hazardous Material Samples 

Samples not determined to be environmental samples, or samples known or expected to contain 
hazardous materials, must be considered hazardous material samples and transported according to the 
requirements listed below. 

5.4.2.1 Known Substances 

If the substance in the sample is known or can be identified, package, mark, label, and ship according to 
the specific instructions for that material (if it is listed) in the DOT Hazardous Materials Table, 
49 CFR 172.101. 

To determine the proper shipping name, use the following steps to help locate the shipping name on the 
Hazardous Materials Table, DOT 49 CFR 172.101. 

1. 

2. 

3. 

4. 

5. 

Look first for the chemical or technical name of the material, for example, ethyl alcohol. Note that 
many chemicals have more than one technical name, for example, perchloroethylene (not listed in 
172.101) is listed as tetrachloroethylene (listed 172.101). It may be useful to consult a chemist for all 
possible technical names a material can have. If your material is not listed by its technical name, then 
... 
Look for the chemical family name. For example, pentyl alcohol is not listed but the chemical family 
name is: alcohol, n.0.s. (not otherwise specified). If the chemical family name is not listed, then . . . 

Look for a generic name based on end use. For example, Paint, n.0.s or Fireworks, n.0.s. If a generic 
name based on end use is not listed, then. . . 
Look for a generic family name based on end use, for example, drugs, n.0.s. or cosmetics, n.0.s. 
Finally, if your material is not listed by a generic family name but you suspect or know the material is 
hazardous because it meets the definition of one or more hazardous classes, then . . . 
You will have to use the general hazard class for a proper shipping name. For example, Flammable 
Liquid, n.o.s, or Oxidizer, n.0.s. 

5.4.2.2 Unknown Substances 

For samples of hazardous substances of unknown content, select the appropriate transportation category 
according to the DOT hazardous materials classification of a material having more than one hazard. This 
procedure is outlined in DOT Regulation 49 CFR 173.2a. 

The correct shipping classification for an unknown sample is selected through a process of elimination, as 
outlined in DOT Regulation 49 CFR 172.101(~)(11). By using the provisions in this paragraph, the proper 
shipping name and description will be determined. A step-by-step guide is provided by the Department of 
Transportation (DOT). 
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5.4.3 Packaging and Shipping of Samples Classified as Flammable Liquid (or Solid) 

5.4.3.1 Packaqinq 

Applying the word "flammable" to a sample does not imply that it is in fact flammable. The word 
prescribes the class of packaging according to DOT regulations. 

1. Containerize sample as required. To prevent leakage, fill container no more than 90 percent full. Seal 
lid with teflon tape or wire. 

. 2. Complete sample label and attach securely to sample container. 

3. Seal container and place in 2-mil-thick (or thicker) polyethylene bag (e.g., Ziploc baggie), one sample 
per bag. Position sample identification label so that it can be read through bag. Seal bag. 

4. For soil jars, place sealed bag inside metal can (available from laboratory or laboratory supplier) and 
cushion it with enough noncombustible, absorbent material (for example, vermiculite or diatomaceous 
earth) between the bottom and sides of the can and bag to prevent breakage and absorb leakage. 
Pack one bag per can. Use clips, tape, or other positivemeans to hold can lid securely, tightly and 
permanently. Mark can as indicated in Paragraph 1 of Section 5.3.4.2, below. Single 1-gallon bottles 
do not need to be placed in metal cans. 

5. Place one or more metal cans (or a single 1-gallon bottle) into a strong outside container, such as a 
metal picnic cooler or a DOT-approved fiberboard box. Surround cans (or bottle) with 
noncombustible, absorbent cushioning materials for stability during transport. The absorbent 
material should be able to absorb the entire contents of the container. Mark container as indicated in 
Paragraph 2 below. 

5.4.3.2 MarkinaRabeling 

1. Use abbreviations only where specified. Place the following information, either hand-printed or in iabel 
form, on the metal can (or 1 -gallon bottle): 

Laboratory name and address. 

Proper shipping name from the hazardous materials table (DOT Regulation CFR 49 172.101). 
Example: "Flammable Liquid, n.0.s. UN1993" or "Flammable Solid, n.0.s. UN1325." This will 
include packing group (see Section 5.3.4.2, No. 2.) 

Not otherwise specified (n.0.s) is not used if the flammable liquid (or solid) is identified. If 
identified, the name of the specific material is listed before the category (for example, Acetone, 
Flammable Liquid), followed by its appropriate UN number found in the DOT Hazardous Materials 
table (49 CFR 172.101). 

2. Determine packing group. The packing group is part of the proper shipping name and must be 
included on the shipping papers in the description section. 

1. Most Hazardous 
11. Medium Hazard 
111. Least Hazardous 

The packing group will be listed in the hazardous materials table, column 5. 
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3. Place all information on outside shipping container as on can (or bottle), specifically: 

0 Proper shipping name 
0 UN or NA number 
0 Proper label(s) 
0 Addressee and sender 

Place the following labels on the outside shipping container: "Cargo Aircraft Only" and DOT label 
such as: "Flammable Liquid" (or "Flammable Solid"). "Dangerous When Wet" label shall be used 
if the Flammable Solid has not been exposed to a wet environment. "Laboratory Samples" and 
"THIS SIDE UP" or "THIS END UP" shall also be marked on the top of the outside container, and 
upward-pointing arrows shall be placed on all four sides of the container. 

5.4.3.3 Shippina Papers 

1. Use abbreviations only where specified. Complete the carrier-provided bill of lading and sign 
certification statement. Provide the following information in the order listed (one form may be used for 
more than one exterior container): 

0 Proper shipping name. (Example: "Flammable Liquid, n.0.s. UN1993" or "Flammable Solid, n.0.s. 
UN1325 Packing Group I ,  II, Ill"). 

0 "Limited Quantity" (or "Ltd. Qty."). (See No. 3, below.) 

0 "Cargo Aircraft Only." 

0 Net weight (wt) or net volume (vol), just before or just after "Flammable Liquid, n.0.s." or 
"Flammable Solid, n.o.s.," by item, if more than one metal can is inside an exterior container. 

0 "Laboratory Samples" (if applicable). 

2. Include Chain-of-Custody Record, properly executed in outside container; use custody seals. 

3. "Limited Quantity" means the maximum amount of a hazardous material for which there is a specific 
labeling or packaging exception (DOT CFR 49 171.8). This may mean that packages are exempted 
from labeling requirements. To determine if your sample meets the Limited Quantity Exception, refer 
to DOT Regulation CFR 49 Subpart C 173.50 through 173.156. First, determine the proper 
classification and shipping name for the material; then refer to the exception requirements for that 
particular class of material beginning with 173.50. 

Example: "Flammable Liquid n.0.s. UN1993 Packing Group 1." The outer package can weigh no 
more than 66pounds gross weight. The inner package or container can weigh no more than 
0.1 gallon net capacity for each container. 

To determine whether the material can be shipped as a "Limited Quantity," you must check the 
specific requirement for that class of material. 
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5.4.3.4 TransDortation 

1. The majority of unknown hazardous substance samples will be classified as flammable liquids. The 
samples will be transported by rented or common carrier truck, railroad, or express overnight package 
services. Do not transport samples on any passenger-carrying air transport system, even if the 
system has cargo-only aircraft. DOT regulations permit regular airline cargo-only aircraft, but 
difficulties with most suggest avoiding them. Instead, ship by airline carriers that carry only cargo. If 
unsure of what mode of transportation to use, consult the FOL or Project Manager. 

2. For transport by government-owned vehicle, including aircraft, DOT regulations do not apply. 
However, procedures described above, with the exception of execution of the bill of lading with 
certification, shall still be followed. 

3. . In some cases, various materials may react if they break during shipment. 

5.0 REFERENCES 

American Public Health Association, 1981. 
Wastewater, 15th Edition. APHA, Washington, D.C. 

Standard Methods for the Examination of Water and 

U.S. Department of Transportation, 1993. Hazardous Materials Regulations, 49 CFR 171 -1 77. 

U.S. EPA, 1984. "Guidelines Establishing Test Procedures for the Analysis of Pollutants under Clean 
Water Act." Federal Register, Volume 49 (209), October 26, 1984, p. 43234. 

U.S. EPA, 1979. Methods for Chemical Analvsis of Water and Wastes. EPA-600/4-79-020, U.S. EPA- 
EMSL, Cincinnati, Ohio. 
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SOP 5 

FIELD DOCUMENTATION 

1.0 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to identify and designate the field data record 
forms, logs and reports generally initiated and maintained for documenting field activities. 

2.0 SCOPE 

Documents presented within this procedure (or equivalents) shall be used for all field activities, as 
applicable. Other or additional documents may be required by specific client contracts. 

3.0 GLOSSARY 

None 

4.0 RESPONSIBILITIES 

Proiect Manaaer - The Project Manager is responsible for obtaining hardbound, controlled-distribution 
logbooks (from the appropriate source), as needed. In addition, the Project Manager is responsible for 
placing all forms used in site activities (i.e., records, field reports, and upon the completion of field work, 
the site logbook) in the project's central file. 

Field ODerations Leader (FOL) - The Field Operations Leader is responsible for ensuring that the site 
logbook, notebooks, and all appropriate forms and field reports illustrated in this guideline (and any 
additional forms required by the client) are correctly used, accurately filled out, and completed in the 
required time-frame. 

5.0 PROCEDURES 

5.1 Site Loqbook 

5.1 .I General 

The site logbook is a hard-bound, paginated controlled-distribution record book in which all major onsite 
activities are documented. At a minimum, the following activitiedevents shall be recorded (daily) in the 
site logbook: 

All field personnel present 
ArrivaVdeparture of site visitors 
ArrivaVdeparture of equipment 
Start or completion of borehole/trench/monitoring well installation or sampling activities 
Daily onsite activities performed each day 
Sample pickup information 
Health and Safety issues (level of protection observed, etc.) 
Weather conditions 

A site logbook shall be maintained for each project. The site logbook shall be initiated at the start of the 
first onsite activity (e.g., site visit or initial reconnaissance survey). Entries are to be made for every day 
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that onsite activities take place. Upon completion of the fieldwork, the site logbook must become part of 
the project's central file. 

The following information must be recorded on the cover of each site logbook: 

0 Project name 
0 Project number 
0 Sequential book number 
0 Start date 
0 End date 

Information recorded daily in the site logbook need not be duplicated in other field notebooks (see Section 
5.2), but must summarize the contents of these other notebooks and refer to specific page locations in 
these notebooks for detailed information (where applicable). 

If measurements are made at any location, the measurements and equipment used must either be 
recorded in the site logbook or reference must be made to the site notebook in which the measurements 
are recorded. 

All logbook, notebook, and log sheet entries shall be made in indelible ink (black pen is preferred). No 
erasures are permitted. If an incorrect entry is made, the data shall be crossed out with a single strike 
mark, and initialed and dated. At the completion of entries by any individual, the logbook pages used must 
be signed and dated. The site logbook must also be signed by the Field Operations Leader at the end of 
each day. 

5.1.2 Photographs 

When movies, slides, or photographs are taken of a site or any monitoring location, they must be 
numbered sequentially to correspond to logbook entries. The name of the photographer, date, time, site 
location, site description, and weather conditions must be entered in the logbook as the photographs are 
taken. A series entry may be used for rapid-sequence photographs. The photographer is not required to 
record the aperture settings and shutter speeds for photographs taken within the normal automatic 
exposure range. However, special lenses, films, filters, and other image-enhancement techniques must 
be noted in the logbook. If possible, such techniques shall be avoided, since they can adversely affect the 
admissibility of photographs as evidence. Chain-of-custody procedures depend upon the subject matter, 
type of film, and the processing it requires. Film used for aerial photography, confidential information, or 
criminal investigation requires chain-of-custody procedures. Adequate logbook notation and receipts must 
be compiled to account for routine film processing. Once processed, the slides of photographic prints shall 
be consecutively numbered and labeled according to the logbook descriptions. The site photographs and 
associated negatives must be docketed into the project's central file. 

5.2 Site Notebooks 

Key field team personnel may maintain a separate dedicated notebook to document the pertinent field 
activities conducted directly under their supervision. For example, on large projects with multiple 
investigative sites and varying operating conditions, the Health and Safety Officer may elect to maintain a 
separate site notebook. Where several drill rigs are in operation simultaneously, each site geologist 
assigned to oversee a rig must maintain a site notebook. 
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5.3 Sample Forms 

Example forms are provided at the end of this SOP. Forms may be altered or revised for project-specific 
needs contingent upon client approval. Care must be taken to ensure that all essential information can be 
documented. Guidelines for completing these forms can be found in the related sampling SOP. 

5.3.1 Sample Collection, Labeling, Shipment and Request for Analysis 

5.3.1.1 Sample Lo4 Sheet 

Sample Log Sheets are used to record specified types of data while sampling. The data recorded on 
these sheets are useful in describing the waste source and sample as well as pointing out any problems 
encountered during sampling. A log sheet must be completed for each sample obtained, including field 
quality control (QC) samples. 

5.3.1.2 Sample Label 

Adhesive labels must be completed and applied to every sample container. Sample labels can usually be 
obtained from the appropriate Program source or are supplied from the laboratory subcontractor. 

5.3.1.3 Chain-of-Custodv Record Form 

The Chain-of-Custody (COC) Record is a multi-part form that is initiated as samples are acquired and 
accompanies a sample (or group of samples) as they are transferred from person to person. This form 
must be used for any samples collected for chemical or geotechnical analysis whether the analyses are 
performed on site or off site. One part of the completed COC form is retained by the field crew while the 
other two or three portions are sent to the laboratory. The original (top, signed copy) and extra carbonless 
copies of the COC form shall be placed inside a large Ziploc-type bag and taped inside the lid of the 
shipping cooler. If multiple coolers are sent but are included on one COC form, the COC form should be 
sent with the first cooler. The COC form should then state how many coolers are included with that 
shipment. Once the samples are received at the laboratory, the sample cooler and contents are checked 
and any problems are noted on the enclosed COC form (any discrepancies between the sample labels 
and COC form and any other problems that are noted are resolved through communication between the 
laboratory point-of-contact and the Project Manager). The COC form is signed and one of the remaining 
two parts are retained by the laboratory while the last part becomes part of the samples' corresponding 
analytical data package. Internal laboratory chain-of-custody procedures are documented in the 
Laboratory Quality Assurance Plan (LQAP). 

A checklist of information that is to be included on the example chain-of-custody form is provided below. 
Note that the actual form may differ slightly depending on the laboratory used. 

Project No. - Sampling contractor project number. 
Site Name - NlROP Fridley. 
Samples - Signatures of person(s) who collected the sample. 
Station No. - Sample Location. 
Date - Day, month, and year sample was collected. 
Time -Time of sample collection. Include a.m. or p.m. if not using 24-hour clock. 
Sample Station ID - Unique sample identification number. 
No. of Containers - Total number of bottles that are filled for each sample. 
Diagonal lines - Analyses requested and type of sample container (e.g., VOCs, 40-ml vial). 
Intersection of Station Location and Analyses Requested - Number of sample bottles for the analysis 
requested. 
Remarks (right side of form) -Write any pertinent comments here. 
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0 

Relinquished By - Sign and print name when relinquishing custody of the samples. 
Remarks (bottom of form) - Enter the overnight carrier air bill number. 

5.3.1.4 Chain-of-Custodv Seal 

The Custody seal is also an adhesive-backed label. It is part of a chain-of-custody process and is used to 
prevent tampering with samples after they have been collected in the field and sealed in coolers for transit 
to the laboratory. The COC seals are signed and dated by the samplers and affixed across the opening 
edges of each cooler containing environmental samples. COC seals may be available from the laboratory; 
these seals may also be purchased from a supplier. 

5.3.2 Groundwater Level Measurement Sheet 

A groundwater level measurement sheet must be filled out for each round of water level measurements 
made at a site. 

5.3.3 Equipment Calibration and Maintenance Form 

The calibration or standardization of monitoring, measuring or test equipment is necessary to assure the 
proper operation and response of the equipment, to document the accuracy, precision or sensitivity of the 
measurement, and determine if correction should be applied to the readings. Some items of equipment 
require frequent calibration, others infrequent. Some are calibrated by the manufacturer, others by the 
user. 

Each instrument requiring calibration has its own Equipment Calibration Log which documents that the 
manufacturer's instructions were followed for calibration of the equipment, including frequency and type of 
standard or calibration device. An Equipment Calibration Log must be maintained for each electronic 
measuring device used in the field; entries must be made for each day the equipment is used. 

/ 
I 
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1 .o VOLATILE ORGANICS BY GC/MS 

1.1 Volatiles (SW-846 Method 8260B) 
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1.1.1 Applicability 

SW-846 Method ,82608 volatile methodology is used to determine organic compounds in most matrices 
including groundwater, sludges, caustic liquors, acid liquors, waste solvents, oily wastes, mousses, tars, 
fibrous wastes, polymeric emulsions, filter cakes, spent carbons, spent catalysts, soils, and sediments. 

The CLP volatile Target Compound List (TCL) includes the following compounds: 

Acetone 
Benzene 
Brornodichloromethane 
Bromoform I 

Bromomethane 
2-Butanone 
Carbon Disulfide ~ 

Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Cyclohexane 
1,P-Dichlorobenzene 
1,3-DichIorobenzene 
Trichlorofluoromethane 

1.1 -2 Interferences 

1,4-Dichlorobenzene 
1,2-Dibrom0-3chloro-propane 
Dibromochloromethane 
Dichlorodif luoromethane 
1 ,BDibromoethane 
1,l -Dichloroethane 
1 .BDichloroethane 
1 .l -Dichloroethene 
cis-l,2-Dichloroethene 
trans-l,2-Dichloroethene 
1,8Dichloropropane 
cis-1.3-Dichloropropene 
trans-1 ,SDichloropropene 
Ethyl Benzene 
2-Hexanone 
lsopropyfbenzene 

Methyl acetate 
Methyicyclohexane 
Methylene Chloride 
4-Methyl-PPentanone 
M JBE 
Styrene 
1 , 1,2,2-TetrachIoroethane 
Tetrachloroethene 
Toluene 
1,1,2-Trichloro-l.2,2-Trifluoroethane 
1,2,4-TrichIorobenzene 
1,1,1 -Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Vinyl Chloride 
Xylenes (total) 

Samples can be contaminated by diffusion of volatile organics (particularly chlorofluorocarbons and 
methylene chloride) through the sample container septum during shipment and storage. Associated field 
quality control blanks are analyzed in order to monitor this. 

Contamination by carryover can occur whenever high-level and low-level samples are sequentially 
analyzed. To reduce carryover, the sample syringe or purging device is rinsed with reagent water 
between samples. Whenever an unusually concentrated sample is encountered, it should be followed by 

If sample or matrix interferences are encountered, a secondary or alternate analytical column may be 
used to resolve the compounds of interest. 

an analysis of reagent water to check for cross contamination. . .  

1.1.3 General Laboratory Practices 

A method blank consisting of organic free water spiked with surrogates and internal standards should be 
analyzed immediately following each daily calibration, and also after the analysis of every high 
concentration sample. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) analyses should be conducted to determine the effects of 
sample matrix upon the compounds of interest. 
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1.1.4 Sample Preparation 
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Revision Effective Date 

Fridley-Ol 3 of 7 

0 01 /20/03 

A purge- and -trap procedure is performed to prepare and extract volatile compounds from samples and 
to introduce those compounds into the GC/MS. 

For highly volatile matrices, direct injection preceded by dilution should be used to prevent gross 
contamination of the instrumentation. For pastes, dilution of the sample until it becomes free-flowing is 
used to ensure adequate interfacial area. The success of this method depends on the level of 
interferences in the sample: results may vary due to the large variability and complicated matrices of solid 
waste samples. 

1.1.5 

Before commencing validation, the reviewer must preview the associated Chain-of-Custody (COC) reports 
to determine: - 

Data Overview Prior to Validation 

If the appropriate numbers of samples are present in the data package and if each sample was 
correctly analyzed for the parameters and methods specified. 

The identlty of all associated field quality control blanks and field duplicate pairs. 

Because many samples may have required dilutions, re-extractions andor re-analyses, the validator 
should preview the data package contents to determine which analyses represent the better quality data. 

Unless specifically directed by client protocol, never annotate the laboratory data package. Before 
beginning evaluation, prepare working copies (i.e., photocopies) of all Form I reports (including those for 
samples, laboratory method blanks and MS/MSD analyses), and all laboratory quality control summary 
forms (including all initial and continuing calibration summary statistics). 

1.1.6 Technical Evaluation Summary 

All data evaluations must be conducted in accordance with the National Functional Guidelines for Organic 
Data Review (USEPA, 1999a) to the greatest extent practicable. 

General parameters such as Data Completeness, Overall System Performance, Chromatographic Quality, 
and Detection Limits are evaluated concurrently with the parameters discussed in the following 
subsections. 

1 .I .6.1 Holdina Times 

Holding times are evaluated by reviewing the COC reports, the individual sample Form I reports, and the 
associated laboratory raw data. Holding times are calculated from date of collection to date of analysis. 

For unpreserved aqueous samples, generally a 7-day maximum holding time allowance for aromatic 
compounds, along with a 14-day maximum holding time allowance for chlorinated hydrocarbons is used. 

The technical maximum holding time allowance for aqueous samples preserved with hydrochloric acid 
(HCL) is 14 days. 

A 14 day holding time for solid matrices is currently being used; 48 hours to methanol preservation for 
encore sampling devices. 
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Positive results in affected samples are generally qualified as estimated (J); nondetects (UJ). These 
results are biased low. If the holding times are exceeded by a factor of 2 or more, the holding time 
exceedance is considered to be gross, and positive results are generally qualified as estimated (J); non- 
detects are generally considered to be unreliable and are qualified (R). Results for which the holding time 
was grossly exceeded are biased very low. 

1.1.6.2 Calibration 

Check that an initial calibration was performed for each instrument used for analysis and that all 
calibrations were performed at all appropriate concentration levels within 12 hours of the associated 
instrument tuning. 

Review the data package Form Vs (tuning) to ensure that the following ion abundance criteria are met: 

Number Page 
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Bromofluorobenzene (BFB) 

m/z ION ABUNDANCE CRITERIA 

50 
75 
95 
96 
1 73 
174 
175 
176 
177 

8.0-40.0% of m/z 95 
30.0-66.0% of m/z 95 
Base Peak, 100% relative abundance 
5.0-9.0% of mlz 95 
Less than 2.0% of m/z 174 

4.0-9.0% of mlz 174 
93.0-1 01 .O% of m/z 174 
5.0-9.0% of rn/z 176 

50.0-1 20.0% Of m/Z 95 

Review initial calibration Form Vls and the associated laboratory raw data. Determine which compounds 
have average Relative Response Factors (RRFs) <0.050 and which compounds have Percent Relative 
Standard Deviations (%RSDs) >30%. Circle these noncompliance's on your working copies of these 
Forms. Spot-check (i-e., recalculate) a few of the RRFs and %RSDs to verify the laboratory's 
computation. 

Determine which samples are affected by reviewing the continuing calibration Form Vlls. Check the initial 
calibration date(s) noted in the headings of the Form Vlls to determine which continuing calibrations are 
associated with which initial calibrations. Next, review the sample listings given on the data package 
Form Vs. Match the indicated continuing calibration run with the appropriate Form VII by matching the 
laboratory file ID numbers. Write the affected samples (those listed on the matched Form V) on your 
working copies of the appropriate Form VI and V11. 

Review the continuing Calibration Form Vlls and the associated laboratory raw data. Determine which 
compounds have RRFs ~ 0 . 0 5 0  and which compounds have Percent Differences (%Ds) >25%; circle the 
noncompliance's on your working copies of these Forms. Spot-check (i.e.. recalculate) a few of the RRFs 
and o/oDs to verify the laboratory's computation. 

Generally, affected positive results for compounds for which RRFs are c0.050 are qualified as estimated 
(J); non-detects are rejected (R). Bias for these results is very low. 

Generally, positive results for compounds for which %RSD exceeds 30% or %D exceeds 25% are 
qualified as estimated (J); non-detects (UJ). Bias for these results cannot be determined. 
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Generally, positive results for compounds for which %RSD is between 30%-50% are qualified as 
estimated, (J). Qualification of non-detects is protocol-specific. Follow the rules given in the appropriate 
validation protocol. - 
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1.1 -6.3 Blank Contamination 

When using the information given below, keep in mind that the validation action levels derived are 
sample specific and must be adjusted for dilution, sample aliquot used for analysis, and sample 
moisture content (when applicable). 

The blank contamination review process is completed by first considering the maximum amount of a 
particular contaminant occurring in the laboratory method blanks. (Do not consider lab blanks run after 
high concentration samples for purposes of determining carryover as laboratory method blanks!) Then 
repeat the process for contaminants occurring in the associated field quality control blanks. Action levels 
for qualification (1OX or 5X depending upon whether or not the contaminant is a common contaminant) 
are then set. The list of common contaminants consists of methylene chloride, acetone, and 2-butanone. 
The "B" flag should not be removed from the data. The following examples should be used to qualify data 
based on laboratory blanks andfor field quality blanks: 

Example 1. Sample result is less than the 5X or 1 OX multiple of the blank result. 

Blank Result 7 7 
CRQL 5 5 
Sample Result ' 60B 30B 
Final Sample Result 60BU 30BU 

Example 2. Sample result is greater than the 5X or 1OX multiple of the blank result. 

1 ox Rule 5x 

1 ox Rule 5x 
Blank Result 10 10 
CRQL ' 5  5 
Sample Result 120B 608 
Final Sample Result 120w 60BJ 

1.1.6.4 Surroqatei 

Surrogates are evaluated by reviewing the laboratory data package Form It reports and the laboratory raw 
data. The qualityi control ranges are given on the laboratory data package Form 11s; circle any 
noncompliance's on your working copies of these Forms. 

Results for all compounds in an affected sample are qualified if any one of the surrogate spike 
compounds fail to meet the quality control criteria provided. Samples having a surrogate recovery 4 0%, 
positive results are qualified as estimated (J), non-detects are rejected (R). These results are biased low. 
For samples having a surrogate recovery which is low but >lo%, positive results are qualified as 
estimated (J); non-detects (UJ). For samples having a surrogate recovery which is high, positive results 
are qualified as estimated (J); non-detects are not qualified based on high surrogate recoveries. 

1.1.6.5 

MS/MSD recoveries are evaluated by reviewing the laboratory data package Form 111 reports and the 
laboratory raw data. Samples with compounds that have recoveries outside the acceptance windows are 
qualified estimated (J) for those compounds. Samples with compounds that have recoveries less than 10 

Matrix Spikehlatrix SDike Duplicate (MS/MSDZ 
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%, those compounds are qualified estimated (J) for positive results and rejected (R) for non-detected 
results. Qualification for that particular noncompliant compound is qualified in the original unspiked 
sample. 

1.1.6.6 Internal Standards 

~ ~~~ 
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lntemal standards are evaluated by reviewing the data package Form Vllls and the laboratory raw data. 
The quality control ranges are given on the Form Vllls. Circle any noncompliance’s on your working 
copies of these forms; evaluate and qualify as outlined below. 

If an IS area count for a sample is less than 10 % of the area of the associated standard: 
, 

Positive results for compounds quantitated using that IS are qualified as estimated (J). 

Non-detected compounds are rejected (R) as unusable. 

If an IS area count for a sample is outside the -50% or +loo% of the area for the associated standard: 

Positive results for compounds quantitated using that IS are qualified as estimated (J). 

Non-detected compounds quantitated using an IS area count less than 50% are reported at the 
sample quantitation limit and qualified estimated (UJ). Non-detected compounds quantitated 
using an IS area count greater than 100% are not qualified. 

> ,  

If an IS retention time is outside of the a . 5  relative time units: 

Non-detected compounds are rejected (R) as unusable. 
confirmed by mass spectra. 

Positive results are not qualified if 

1.1.6.7 Field Dwlicates 

The relative percent difference (RPD) between field duplicate results for the aqueous matrix should be 
less than 35%; for soil matrix results, less than 50%. Qualification of the sample data is limited to the 
specific field duplicate pair. Positive results for compounds showing imprecision are qualified as 
estimated (J); non-detects (UJ). Bias for these results cannot be determined. 

1 .I .6.8 Taraet COmDOUnd Identification 

The relative retention times (RRTs) must be within d.06 RRT units of the standard RRT. 

Mass spectra of the sample compound and a current laboratory-generated standard must match 
according to the following criteria: 

All ions present in the standard mass spectrum at a relative intensity greater than 10% must be 
present in the sample spectrum. 

The relative intensities of these ions must agree within ~20% between the standard and sample 
spectra. 

Ions present at greater than 10% in the sample mass spectrum but not present in the standard 
spectrum must be considered and accounted for. 

Tetra Tech NUS, Inc. 01 961 1IP 



subject 
DATA VALIDATION - SW-846 
ORGANICS FOR SOLID AND 
AQUEOUS MATRICES 

The application of qualitative criteria for GCNS analysis of target compounds requires professional 
judgment. It is up to the reviewer’s discretion to obtain additional information from the laboratory. If it is 
determined that incorrect identifications were made, all such data are qualified as not detected (U) or 
rejected (R). Laboratory precision can be evaluated by comparing the unspiked sample results with 
MS/MSD analyses results for unspiked compounds. Consider non-detects and results reported at 
concentrations less than the Contract Required Quantitation Limit (CRQL) to be in agreement. Use 
professional judgment in determining whether to qualify sample results based on the comparison. 
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1.1.6.9 Other Considerations 

Laboratory precision can be evaluated by comparing the unspiked sample results with MS/MSD analyses 
results for unspiked compounds. Consider non-detects and results reported at concentrations less than 
the Contract RequirediQuantitation Limit (CRQL) to be in agreement. Use professional judgment in 
determining whether to qualify sample results based on the comparison. 

Data will be qualified according to the ”Percent Solids” rule. For example, if a sediment sample contains 
<30% solids, all associated data are considered to be estimated and are qualified (J) and (UJ) 
accordingly. 

1.1.6.1 0 Quantitation 

Verify and record the quantitation of at least one compound per analytical fraction. If no positive results 
are reported, use the MS/MSD data to confirm proper computation by the laboratory. Validator and 
laboratory quantitations must agree within 10 %. 

If verification of analytical results cannot be confirmed, the data reviewer must contact the laboratory in 
order to resolve quantitative variances. 

1.1.7 Deliverables Guidance 

In addition to the data validation memorandum and data summary spreadsheets, all laboratory data 
package quality control summary forms, sample Form I reports, method blank Form Is, and the Chain-of- 
Custody report must be given to the Data Validation Quality Assurance Officer (DV/QAO) for quality 
assurance review. - 

The validator should ensure that the format of the data validation deliverable is complete and correct (in 
accordance with the project specific requirements andlor laboratory technical specifications) and that the 
validation narrative is free of transcription and typographical errors before submitting all requested items 
for DV/QAO review.. . 
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